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@ Benzoxazol- end benzothiazolamine derivatives. 



0 Novel benzoxazol- and benzothiazolamine derivatives of jthe pharmaceutically acceptable acid addition salts and 
the formula ' possible stereochemically isomeric forms thereof, which 

- compounds are antianoxic and anti-hypoxic agents; phar- 
maceutical compositions containing such compounds es an 
active ingredient and methods of preparing said compounds 
and pharmaceutical compositions. 
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wherein 

L represents C|.,i alkyi, substituted C,^ elkyi. aryl 
alkenyl. Cm cycloalkyl, substituted C»e eydoallcyl, a radical 
of formula 



0-R* 

I 

R'-CH,-C-CH,- 



0-r5 
6 



(ah and a radical of formula 



(b); 
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BBNZOXAZOL- AMD BENZOIKXAZOLANINB DERZVATIVBS 



15 Background oE the Invention; 

In U.S. Patent No. 4.219.559 there are described a number o£ 

M-heterocyclyl*4-plperidinamlnes« %«hereln said heterocyclyl Is Imidazole 

being condensed with benzene or pyridine* which compounds are useful as 

antihistaminic agents* 
20 the compounds oC the present invention containing an analogous 

heterocyclyl radical differ therefrom by the fact that said heterocyclyl 

is oxazole or thiazole being condensed with benzene or pyridine and by 

their unexpected anti-anoxic properties. 

Description of the preferred embodiments: 
25 ttiia invention is concerned with novel benzothiazol* and benzoxazol- 

amine derivatives which structurally may be represented by the formula 



30 
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the pharmaceutical ly acceptable add addition salts and the possible 
stereochemically isomeric forms thereof » wherein: 



«1 «2 ^3 ^4 . 
-A -A -A "A - is 


a bivalent 


•CH-CH-CH«CH- 


(a); 


-N-CH-CH-CH- 


(b)j 


-CH-II-CH-CH- 


(c): 


-CH»CH-»»CH- 


(d); or 


-CH-CK-CH-M- 


(e); 



12 3 4 

wherein one or two hydrogen atoms in the radical -A -A ~A «A - 
10 may. each independently from each other, be replaced by halo, c^^^ 
allcyl, hydroxy. alkyloxy. or trifluoromethyl; 
Z is o or S; 

n is 0 or the integer 1; 

R is a member selected from the group consisting of hydrogen, 

15 allcyl, hydroxy and C^_^^ alkyloxy; 

or R^ is hydrogen, Cj^^ alkyl, or aryl alkyl; 

the dotted line between the nitrogen atom bearing R^, the Interjacent 

2 

carbon atom and the nitrogen atom bearing R indicating that a double 

bond exists between the nitrogen bearing R^ and said interjacent 

20 carbon atom, in which case R^ is absent, or a double bond exists 

2 

between the interjacent carbon and the nitrogen bearing R , in %ihich 
2 

case R is absent; and wherein said interjacent carbon atom is the 
carbon atom positioned bet%ieen the nitrogen bearing R and the 

nitrogen bearing R^; 

3 4 3 4 

25 R or R are both hydrogens or R and R combined may form a 

bivalent radical of formula -CH^-CHj"' 

L is a member selected from the group consisting of C^^^^^ 

substituted Cj^g alkyl, aryl c^.^ alkenyl, c^^^ cycloalkyl, 

substituted ^ cycloalkyl, a radical of formula 

T I 

R -CH-,-c-CH,- (a), and a radical of fonnula 

R 
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being hydrogen or C^.^^ alley Icarbonyl; 

R* being hydrogen or C, , alkyl; 

T 8 8 

R being aryl, a radical R -O or a radical R -S; 

B being a bivalent radical of formula -CH^* 

said R® being hydrogen; aryl; 2,3-dlhydro-lli-lndenyl; benzodloxoly I ; 
(2,3-dlhydro-1.4-ben2odloxln-2-yl)methyl; (%-l-ben2opyran-2-yl)methyl; or 
phenyl substituted %ilth C^.^ alkenyloxy. C^^^ allcylcarbonylaiBlno or 
c^_^allcylpheny Icarbonyl: and 

wherein said substituted C^.^ cycloalkyl Is C^.^ cycloalkyl being 
substituted vlth up to two substltuents each independently selected Cron 
the group consisting o£ arylt aryloxy and cyano; 

said substituted C^^^ alkyl Is C^^^ alkyl being substituted with a 
member selected from the group consisting of C^^gCycloallcyl, pyrldlnylt 
pyrldlnylory. aryl, benzlmldazolyl, Indolyl. Isoxazolyl being optionally 
substituted with phenyl. 3"Oxo-l.2,4-trlazolot4t5-a]pyrldln-2(3li)-yl. a 

Q 

radical of formula ArY-, a radical of formula R O- and a radical of 
formula 




said Ar being aryl; 

10 

Y being O, S, NH. -<:ONH-. HWCHt -CHM or -so^; 
R^ being hydrogen, aryl C^.^ allcyl. Cj^g cycloalkyl. phenyl subs- 
tituted with phenyl, or phenyl substituted with C^^^ alkyloxycarbonyl; 
R^*^ being hydrogen or C^.^ allcyl: and 

%fhereln aryl Is phenyl optionally substituted with up to three 
substltuents each Independently selected from the groi^ consisting of 
C^^g alkyl. alkyloxy. halo, trlfluorooethyl. cyano. 
elky Icarbonyl. nltro. amino and amlnocarbonyl. 

As used herein the term halo Is generic to fluoro. chloro. bromo and 
lodo; "Cj ^ alkyl- Is meant to Include straight and branched saturated 
hydrocarbon radicals, having from 1 to 6 carbon atoms, such as. for 
example, methyl, ethyl, l-methylethyl. 1.1-dlmethylethyl. propyl, butyl, 
pentyl. hexyl and the like; C^^^^ alkyl Is meant to Include straight 
and branched saturated hydrocarbon radicals, having from 1 to 12 carbon 
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atoms; "C^^^ alkenyl" refers to alkenyl radicals having from 2 to 6 

carbon atoms * such as. for example, 2-propenyl, 2-butenyl, 3-butenyl, 

2-pentenyl and the like; and "C^^ cycloalkyl- embraces cyclopropyl, 

cyclobutyl* cyclopentyl and cyclohexyl. 
5 Preferred compounds within the Invention are those wherein L Is 

*ryl C^^g alkenyl. ^ alkyl being substituted *flth aryloxy, a 

radical of formula (a) or a radical of formula (b). 

Particularly preferred compounds within the Invention are those 

wherein L Is as described hereinabove for the preferred compounds and 

10 -A^-A^-A^-A^- Is -CH-CH-CH-CH-. n Is the integer I, Is 

absent and a double bond exists between the nitrogen bearing and 

3 4 

the Interjacent carbon atoor and R and R are both hydrogen atoms. 

More particularly preferred compounds within the Invention are those 
12 3 4 2 3 

wherein -A -A -A «A n, R and R are as defined hereinabove 

IS for the particularly preferred compounds and wherein a double bond 

2 

exists bet%wen the nitrogen bearing R and the Interjacent carbon 

atom, and wherein L Is C alkyl substituted %rtth aryloxy. a radical 

of formula (a) wherein R and R^ are both hydrogen and R^ Is a 
8 8 

radical R -0-. wherein R Is aryl» or L Is a radical of formula (b). 
20 wherein B Is o, R^ and R^ are both hydrogen radicals. 

Especially preferred compounds within the Invent l<xi are those 
particularly preferred compounds wherein v} Is C^^^ alkyl and aryl 
Is halophenyl. 

The most preferred confounds are selected from the groi^ consisting 
25 of 4-[ (2-benzothlazolyl)methylamlno]-o-[ (4-f luorophenoxy)methyl]-l-* 
plperldlneethanol and the pharmaceutlcally acceptable acid addition 
salts thereof. 

In order to simplify the structural representations of the 
compounds of formula (I) and of certain precursors and Intermediates 




-radical will hereafter be 
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represented by the symbol D. 



The cocopounds of formula (i) can generally be prepared by Uralkyl- 
ating an Intermediate of formula (in) with a reagent of formula (U). 

5 

L-V + H-D W-allcYlation ^ l-D (I) 

(II) (III) 

In (II) u represents an appropriate reactive leaving group such as. for 

10 exan^le. halo. e.g.. chloro. bromo or iodo, or a sulfonyloxy group, e.g. 
methylsulfonyloxy or 4-(methylphenyl)sulfonyloxy. 
The alkylation reaction is conveniently conducted in an inert organic 
solvent such as, for example, an aromatic hydrocarbon, e.g.. benzene, 
methylbenzene. dimethylbenzene. and the like; a alkanol. e.g.. 

15 methanol, ethanol. 1-butanol and the like; a ketone, e.g.. 2-propanone. 
4-methyl-2-pentanone and the like; an ether, e.g., 1.4*-dioxanet 
l.l'-oxybise thane, tetrahydrofuran and the like: H'tt-dlmethylformamide 
(DHF); H'fi-dimethylacetamide (D!A); dimethyl sulfoxide (DHSO); nitro- 
benzene; 1-me thy 1-2-pyrrolidinone; and the like. The addition of an 

20 appropriate base such as. for example, an alkali metal carbonate or 
hydrogen carbonate, sodium hydride or an organic base such as. for 
example* H'H''dlethylethanamine or N-(l-methylethyl)-2*propanamine may be 
utilized to pick up the acid Which is liberated during the course of the 
reaction. In soma circumstances the addition of an iodide salt. 

25 preferably an alkali metal iodide, is appropriate. Somewhat elevated 
temperatures may enhance the rate of the reaction. 

The compounds of formula (I) can also be prepared by the reductive 
H-alkylation reaction of (III) with an appropriate carbonyl-compound of 
formula L'-OO (IV). said L*»C«0 being a compound of formula L-H iiherein 

30 a -CHj" radical is oxidated to a carbonyl radical. 

l'^^ 4 (III) reductive jfalkylation^ ^ 



35 
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Sald reductive Jgr^llcylatlon reaction may conveniently be carried out by 
catalytlcally hydrogenatlng a stirred and heated mixture of the 
reactants In a sult2ible reaction-inert organic solvent according to 
art-known catalytic hydrogenatlng procedures. The reaction mixture may 

5 be stirred and/or heated In order to enhance the reaction rate. Suitable 
solvents are* for example, water; C^^^ alkanolSr e.g. methanol* 
ethanol, 2-propanol and the like; cyclic ethers, e.g. 1,4-dloxane and 
the like; halogenated hydrocarbons, e.g. trlchloronethane and the like: 
N,N-dlfflethylformamlde; dimethyl sulfoxide and the like; or a mixture of 

10 2 or more of such solvents. The term *art-knoim catalytic hydrogenatlng . 
procedures" means that the reaction Is carried out under hydrogen 
atmosphere and In the presence of an appr^rlate catalyst such aSt for 
example, palladlum-oR-charcoal, platlnum-oR-charcoal and the like. In 
order to prevent the undeslred further hydrogenatlon of certain 

15 functional 'groups In the reactants and the reactlcm products it may be 
advantageous to add an appropriate catalyst-poison to the reaction 
mixture, e.g., thiqphene and the like. 

The compounds of formula (I) can also be prepared by oxldatlvely 
cycllxlng an urea or thiourea derivative of formula (v) In the presence 

20 of an appropriate oxidant. 




(V) 



Appropriate oxidants are, for example, halogens, e.g. chlorine and 
bromine, thionyl chloride, sulfuryl chloride, thlonyl bromide, sulfuryl 
bromide and the like agents. The said cycllzatlon reaction Is most 
30 conveniently conducted in a reaction-inert solvent such as, for example, 
an halogenated hydrocarbon, e.g. tetrachloromethane, trlchloromethane 
and the like. Elevated tenq^eratures may be appropriate to enhance the 
reaction rate. 

The compounds of formula (I) Wherein L is a radical of formula (a) 
5 

35 or (b) %«herein H is hydrogen can also be prepared by reacting an 



10 



15 



20 



25 
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approprlate oxirane derivative of fonmila (vx), respectively of formula 
(VIIX) with (III). Ihe thus obtained compounds o£ formula (l-a-1) 
respectively of formula (X-a-3) may further be converted into the 
corresponding compounds of formula (I-a-2). respectively (I-a-4} by an 
appropriate acylatiMi reaction. 

0, <m 



R*'-CH,-/-A ♦ (III) ^ R^-OL-fc-dl,- 



(Vl> (l-a-l) (VII) 

5«a 

r 



> r'-cHj-^-cHj-o (I-a-2) 

(VIII) (I-a-3) 



D ♦ (VII) 



30 



The reagent R***W^ represents an alkanoic add or a reactive derivative 
thereoe such as. for example, an ester, an acid hallde or anhydride and 
the like. 

The reaction oE (VI) or (VIII) with (III) may conveniently be conducted 
in an appropriate solvent such as» £or example* an aromatic hydrocarbm. 
e.g. benzene, methylbenzene and the like, a C^_^ alkanol. e.g. 
methanol and ethanol. Blevated temperatures may be appropriate to 
enhance the reaction rate. 



35 
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The confounds oC fonsula (I), wherein R Is absent and a double 

2 

bond exists between the nitrogen bearing R and the previously defined 
interjacent carbon atom, said compounds being represented by the Eormula 
(I-b) can also be prepared by reacting an appropriate reagent of formula 
(IX) %fith a benzothiazole or benzoxazole of formula (X). 




(IX) (X) 




(I-b) 



m (IX) and (X) 0 and Q are selected so that during the alkylation 

reaction a radical of formula -NR^- is formed. For example, where 

is an appropriate leaving group, is a radical of formula -MHR^, 

1 12 
or Where Q Is a radical of formula -MHR , Q is an appropriate 

leaving groi^. 

The compounds of formula (I-b) therein Z is O and R^ is hydrogen, 
said compounds being represented by the formula (l-b-l)« can also be 
prepared by cyclodesulfurizing an intermediate of formula (XIV), %«hich 
may cmveniently be formed in situ by condensing an isothlocyanate (XII) 
with an aromatic amlnoalcohol of formula (XIXI). 




(XII) 



(XIII) 
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cyclodesul- 



£urlzation 




(XIV) 



(1-b-l) 



S«kld cyclodesulfurlzatlon reaction may be carried out by the reaction of 
(XIV) with an appropriate alkyl hallde. preferably lodcoethane In an 
appropriate reaction-Inert organic solvent, e.g.. a C^_^ alkanol such 
as nethanol, ethanol. 2-propanol and the like. Othendse, the 
cyclodesulfurlzatlon reaction may be carried out by the reaction of 
(XIV) with an appropriate natal oxide or salt In an appropriate solvent 
according to art-known procedures. For exanple. the coovounds of formula 
(I) can easily be prepared by the reaction of (Xiv) with an appropriate 
Hg(ll) or Pb(ll) oxide or salt, sudi as. for exaaple HgO. HgClj. 
Hg(0Ac)2. PbO or Pb(0lU:)2* In certain Instances It may be 
appropriate to su^plooent the reaction mixture i»lth a small amount of 
sulfur. Bven so methanedllnlnes, especially M.H'-nethanetetraylbls- 
[cyclohexananlne] may be used as cyclodesulfurlzlng agents. 

The confounds of formula (I-b) wherein Is hydrogen, said 
ccn^Kjunds being represented by the formula (l-b-2), may be prepared by 
cycllzlng an Intermediate (XVII) , which In situ may be formed by reac- 
ting an Isocyanate or Isothlocyanate (XV) with an aromatic amine (XVI). 




(XV) 



(XVI) 




(XVII) 



(I-b-2) 
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2 

In (XVI) and (XVII) W represents an appropriate leaving group such 

ast for example, halo, e.g. chloro and bromo; C, ^ alkyloxy and C, - 

I— o 1— o 

alkylthlo. 

The compounds of formula (I) wherein L is a C^^^^ radical or 

5 a substituted C^^^ alkyl radical, wherein said C^^^j alky I or c^^^ 
alky I contains at least two carbon atoms, said compounds being 
represented by the formula (I-c), may also be prepared by reacting an 
alkene of fonmila (XVIII) with an Intermediate of formula (III) by 
stirring and, if desired, heating the reactants together, preferably in 
10 a suitable solvent such as, for example, an alcohol, e.g. methanol, 
ethanol, butanol and the like. 

R^^-Cj^ alkenedlyl-H (XVIII) + (iii) ^ ^^^"^r^*"* ^^'^^ 

15 In (XVIII) R^^ represents c^_^ alkyl, C^^^ cycloalkyl, pyridinyl, 
pyridinyloxy, aryl, benzimidazolyl, indolyl, isoxazolyl being 
substituted %rith phenyl, 3-oxo-l,2,4-triazolo[4,5-a]pyridin^2(3H)-yli a 
radical of formula ArY, a radical of formula R o and a radical of 
formula (g); and in (I-c) r is an integer of from 2 to 6 included. 

20 Additionally, the confounds of formula (I), wherein L is a radical 

of formula Ar-CO-NH-Km^HrH^-* said compounds being represented by 
the formula (I-d), can also be prepared by reacting an aziridine of 
formula (XIX) with (III), preferably in the presence of a suitable 
solvent such as, for example, an aromatic hydrocarbon, e.g. benzene, 

25 methylbenzene and the like. 

Ar-oiTj + (III) (I-d) 

(XDC) 

30 The confounds of formula (I) can also be converted into each other 

follo«fing art-known procedures. The compounds of formula (I) %^erein 
is hydrogen may be converted into compounds of formula (I) %fherein 
R^ is other than hydrogen by reacting the former cooapounds with an 



35 



appropriate ^alkylating reagent. 

The compounds of formula (I) wherein L is a ^ alkyl radical 

I— 6 
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substituted %fltb hydroxy may further be Q-alkylated with an appropriate 
reagent following art-known fi-^lkylatlng procedures. 

In all of the foregoing and in the following preparations, the 
reaction products nay be isolated from the reaction mixture and, if 
5 necessary, further purified according to methodologies generally known 
in the art. 

The compounds of formula (I) have basic properties and, 
consequently, they may be converted to their therapeutically active 
non- toxic acid additim salt forms by treatment with appropriate acids, 

10 such as, for example, inorganic acids, such as hydrohalic acid, e.g. 
hydrochloric, hydrobromic and the like, and sulfuric acid, nitric add, 
phosphoric acid and the like; or organic acids, such as, for example, 
acetic, propanoic, hydroxyacetic, 2-hydroxy-*propanoic, 2-oxc9ropanolc« 
ethanedioic* propanedioic, butanedioic, (Z)-2-butenedioic, 

15 (B)-2-butenedioic, 2-hydroxybutanedioic# 2, 3-dihydroxy butanedioic, 

2-hydroxy-l,2.3-propanetricarboxylic, methanesulfonic, ethanesulfonic» 
benzenesulfonic, 4-fflethylbenzenesulfonic, cyclohexanesulfamie, benzoiCt 
2-hydroxybenzoic, 3-phenyl-2-propenolc, o-hydroxybenzeneacetic, 
4-amino-2-hydroxybenzoic and the like acids. Conversely the salt form 

20 can be converted by treatment with alkali into the free base form. 

H number of intermediates and starting materials in the foregoing 
preparations are known compounds which may be prepared according to 
art-known methodologies of preparing said or sliailar compounds. A number 
25 of such preparation methods will be described hereinafter in more detail. 

The intermediates of formula (IX) %rtierein L is C^^^ alkyl being 

substituted with pyrldinyloxy, aryloxy, arylthio, arylamino or a radical 

9— a 9 
R 0-, said R having the previously defined waning of R • 

9— a 

provided that R is other than hydrogen, can be prepared by 
30 alkylating an appropriate alcohol, thioalcohol or amine with a reagent 
v-c^_g alkyl-V, or alternatively with a reagent V-Alk-CH, and 
subsequently converting the thus formed alcohol with a reagent capable 
of converting an alcohol function into a reactive leaving group, e.g. 
thionyl chloride, methylsulfonyl chloride and the like. 
35 The intermediates of formula (III) can generally be prepared by 



15 



20 



25 
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oxidatively cyclizing an urea or thiourea derivative of formula (XX), 

wherein P Is an appropriate leaving group such as, for example , c, ^ 

1— o 

al)cyloxycarbonyI , phenylmethoxycarbonyl, phenylmethyl and the like, 
follo%rlng the same procedures described hereinabove for the preparation 
of (I) starting from (V) and, subsequently eliminating the protective 
group P in the thus obtained intermediate (XXI) 



10 ^^x.y' stp 



R R' R* (XXI) 
(XX) 

the elimination of the protective group P in (XXI) may generally be 
carried out following art-known procedures such as, for example* by 
hydrolysis in alkaline or acidic aqueous nediun. 

2 

The intermediates of formula (III) uherein R is absent and a 

2 

double bond exists between the nitrogen bearing said R and the 
previously defined Interjacent carbon atom, and wherein Z is O, said 
intermediates being represented by the formula (Ill-a) may alternatively 
be prepared by cyclodesulfurlzlng a thiourea of formula (XXIII), which 
may In situ be formed by condensing an Isothlocyanate of formula (XXII) 
with an aromatic alcohol (XIII) following the procedures described 
hereinabove for the preparation of (I-b-l) starting from (XII) and 
(XIII), and subsequently eliminating the protective group P in the thus 
obtained intermediate (XXIV) as described hereinabove. 

1 

At^ .2 



30 R* R 

(XXII) (XIII) 



35 
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aL2 



(XXIII) 



-> H-II 

R R 



(ZZZ>a) 

The interaedlates of fomila (ixx) wherein R^ is absent and a 
double bond exists between the nitrogen bearing said R^ and the 
previously defined Interjacent carbon "atom, said intenMdiates being 
represented by the formula (iii-b) can also be prepared by cyclizing an 
intermediate (xxvi) which in situ may be tormed by reacting an 
Isocyanate or isothiocyanate (xxv) with (xvi). and subsequently 
eliminating the protective group P as described hereinabove. 

^"^^p^^ * ^J^^ » 

(XXV) (XVI) 



R* R * 



<»^> (XXVII) 
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The previously described Intemedlates can also be converted Into 
each other follcifing art-known functlmal grouptransfomatlon 
procedures. 

For example r the Intemedlates of fomula (V) wherein Is hydrogen 
and the Intermediates of formula (V) %ihereln Is hydrogent said 
intermediates being represented by the formula (V-a>, respectively (V-b) 
can be prepared by reacting an isocyanate or isothiocyanate (XXVZII) 
with an aromatic amine (XXIX), respectively by reacting an amine (XXX) 
with an aromatic Isocyanate or isothiocyanate (XXXZ). 




-15- 
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5 




(XXX) 



(XXXI) 




(V-b) 



The intenaedlates oE fonsula (VZ) and of Eomula (VIZ) nay be 
15 prepared by epoxldlzing an alkene reagent oE formala (XXXII) 
respectively oE Eoraula (XXXIII) with an appropriate epoxldlzing 
reagent, e.g. with an aromatic peroxoacldt In a suitable solvent. 



25 (XXXIII) 

The Intermediates oE Eonula (XIX) may be prepared Eol lowing the 
procedures described hereinabove Eor the preparation oE (V-a) and (V^b). 

During one oE the reactions the Intermediates wherein Is 
hydrogen may be converted Into the corresponding Intermediates wherein 
30 R^ Is other than hydrogen following art--known Hr^lkylatlng procedures. 

Proa Eormula (I) It Is evident that the compounds oE this Invention 
may have several asynaetrlc carbon atoms In their structure. Bach oE 
these chiral centers may be present in a R- and a 8-conElguratlon, this 
35 R- and s-notatlon being in correspondence with the rules described by 



R -CHj-CR "CHj 
(XXXII) 



(VI) 




(VII) 
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R.S. Cahn, C. Ingold and V. Prelog in Angev. Chem,, Int. Bd. Bngl., .5» 
385. 511 (1966). 

Pure stereochemical ly isoaeric forms of the compounds of formula (I) 
may be obtained by the application of art-known procedures. 

5 Diastereoiscmers may be separated by physical separation methods such as 
selective crystallization and chromatographic techniques* e.g.r counter 
current distribution, and enanticmers may be separated from each other 
by the selective crystallization of their diastereomeric salts %#ith 
^tlcally active acids. 

10 Pure stereochemical ly Isomeric forms may also be derived from the 

corresponding pure stereochemlcally Isomeric forms of the appropriate 
starting materials, provided that the reaction occurs stereospeclElcally. 

It Is evident that the els and trans diastereomeric racemates may be 
further resolved into their optical Isomers, cls(*i')# cl8(-}, transC***) 

15 and tran8(-) by the application of methodologies known to those skilled 
in the art. 

stereochemlcally isomeric forms of the compounds of formula (I) are 
naturally Intended to be embraced vlthln the scog^ of the invention. 

20 The compounds of formula (I), their pharmaceutlcally acceptable 

acid-addition salts and stereochemlcally isomeric forms possess useful 
pharmacological properties. For example, they show useful antl-hypoxlc 
and antl-anoxlc properties, which activity Is clearly evidenced by the 
experimental data obtained in e.g. the *iCCN Test in Rats". 

25 In view of their antl-anoxlc or antl-hypoxic activity, the compounds 

of formula (X), their acid addltl<xi salts and/or their possible 
stereoisomers are very useful in the treatment of warm-blooded animals 
suffering from anoxia or hypoxia, for example, in such situations %ihere 
the oxygen supply Is reduced or blocked, such as shock, cardiac arrest » 

30 severe blood losses and the like situations. 

In view of their antl-anoxlc and anti-hypoxic activity the subject 
compounds may be formulated into various pharmaceutical forms for 
administration purposes, to prepare the pharmaceutical compositions of 
this invention, an effective amount of the particular compound, in base 

35 or acid-addition salt form, as the active ingredient is combined in 
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Intimate admixture with a pharmaceutically acceptable carrier, which 
carrier may take a wide variety of forms depending on the form of 
preparation desired for administration. These pharmaceutical 
compositions are desirably in unitary dosage form suitable, preferably* 

5 for administration orally, rectally or by parenteral injection. For 
example, in preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be en^loyed. such as» for exaiaple. water, 
glycols, oils, alcohols and the like in the case of oral liquid 
preparations such as suspensicms. syrups, elixirs and solutions: or 

10 solid carriers such as starches, sugars, kaolin, lubricants, binders, 
disintegrating agents and the like in the case of powders, pills, 
capsules and tablets. Because of their ease in administration, tablets 
and capsules represent the most advantageous oral dosage unit form, in 
which case solid pharmaceutical carriers are obviously employed. For 

15 parenteral compositions, the carrier will usijally comprise sterile 

water t at least in large part, though other ingredients, for example, to 
aid solubility, may be included. Injectable solutions, for example . may 
be prepared in which the carrier comprises saline solution, glucose 
solution or a mixture of saline and glucose solution. Injectable 

20 suspensions may also be prepared in which case appropriate liquid 
carriers, suspending agents and the like may be employed. 

Acid addition salts of (I) due to their increased water solubility 
over the corresponding base form, are obviously more suitable in the 
preparation of aqueous ocmpositions. 

25 

It is especially advantageous to formulate the aforementioned 
pharmaceutical compositions in dosage unit form for ease of 
administration and uniformity of dosage; Dosage unit form as used in the 
speciflcatloa and claims herein refers to physically discrete units 
30 suitable as unitary dosages, each unit containing a predetermined 
quantity of active ingredient calculated to produce the desired 
therapeutic effect in association with the required pharmaceutical 
carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets) t capsules, pills, powder packets, wafers. 

35 
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Injectable solutions or suspensions, teaspoonfuls. tablespomfuls and 
the like, and segregated nultlples thereof. 

The present Invention Is also related with a method of treating 
5 hypoxia or anoxia in warm-blooded animals suffering fron said hypoxia or 
anoxia by administering an effective anti-anoxic or hypoxic amount o£ a 
compound of formula (X) or a pharmaceutically acceptable acid addition 
salt thereof. 

10 lilthou^ the amounts to be administered to subjects may vary within 

rather large limits, daily doses varying of from 0.1 mg/kg body weight 
to 40 mg/kg body weight are preferred. 

The following examples are intended to illustrate and not to limit 
15 the scope of the present invention. Unless otherwise stated all parts 
therein are by ifeight. 
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h. Preoaratir ^ of Intermediates 
Example 1 

h mixture of 100 parts of ethyl 4-oxo-l-plperidlnecarboxylate. 42 
5 parts of 2-propanamlne, 2 parts of a solution of thlophene In 
methanol 4% and 400 parts of methanol was hydrogenated at normal 
pressure and at rocn temperature with 5 parts of palladlum-oR- 
charcoal catalyst 10%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
10 evaporated, yielding 118 parts (94%) of ethyl 4-[(l-methylethyl)- 
affilno]-l~plperldlnecarboiVlafce <1). 

In a similar manner there were also prepared: 
ethyl 3-(methylamino)-8-azablcyclo[3.2.l)octane-8-carI>oxylate (2); 
ethyl 3-(methylamino)-l-piperldlnecarboxylate (3); 

15 cls-ethyl 3-(phenylmethoxy)-4-t(phenylmethyl)anlno]-l-plperldlne- 
carboxylate (4): 

ethyl 4-(l>utylamlno}-l-plperidlnecarboxylate (5); 

£i£-ethyl 3-methoxy-4-(methylamino)-l-plperldlnecarboxylate mono- 

hydrochlorlde: mp. 169. l^c (6); 

20 sis-ethyl 4-(methylamlno)-3-(phenylmethoxy)-l-plperldlnecarboxylate 
■onohydrodilorlde; mp. 181.5*C (7): 

ethyl lcis+tratjsi-3-methyl-4-(methylamlno)-l-plperldlnecarbojcylate 
(8): and 

ethyl 3-(methylamlno)-l-pyrrolldlnecarbOKyUte (9). 

25 BltMBp1l!> 7 

K mixture of ISO parts of sjLs-ethyl 4-(methylaffllno)-3-(phenyl- 
methoxy)-l-plperldinecarboxylate and 560 parts of methanol was 
hydrogenated at normal pressure and at 50'c with 10 parts of 
palladluB-on-charcoal catalyst 10%. After the calculated amount of 
30 hydrogen was taken up, the catalyst was filtered off and the filtrate 
was evaporated, yielding 101 parts (95%) of ethyl £is-3-hydroxy-4- 
(methylamlno)-l-plperidlnecarbo>vlate (10). 
In a similar manner there was also prepared: 

cls-ethyl 4-amlno^3-hydroxy-l-plperldlnecarboxylate: bp. 175-I85*c at 
35 0.4 n pressure (II). 
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Bxanple 3 

A mixture of 8.6 parts of sodium hydroxide and 120 parts of water 
was stirred at a ten^erature below lO'^C and there were added 
successively 17 parts of carbon disulfide and 35 parts of ethyl 

5 3-amixio-l-pyrrolidinecarboxylate. Stirring was continued for 3 
hours. Then there were added dropwise 23.5 parts of ethyl carbono- 
chloridate. Upon ccopletionr stirring was continued for 2 hours at 
60*C. The reaction mixture was extracted with methylbenzene. The 
extract was dried t filtered and evaporated, yielding 55 parts (100%) 

10 oE ethyl 3-isothlocyanato-l*^rrolldlnecarboxylate (12). 
In a similar manner there was also prepared: 
ethyl 4-lsothlocyanato-l-piperidinecarboxylate (13). 

A mixture of 107 parts of ethyl 4-lsothlocyanato^l-piperldinft- 
15 carboxylate, 53.5 parts of B^thylbenzenamlner 1 part of 

dimethyl-4-pyridinamine and 450 parts of methylbenzene was stirred 
and refluxed overnight. After cooling, the reaction mixture was 
evaporated. The residue was crystallized from 2,2*-oxybispropane. 
The product was filtered off and dried, yielding 68 parts (42%) of 
20 ethyl 4-[[(methylphenylamino)thioxomethyl]amino]-l-piperidine- 
carboxylate; mp. 95.2*C (14). 

In a similar manner there were also prepared: 
ethyl 4-[ (phenylamino) thioxomethylamino]-l-piperidlnecarboxylate 
(15); and 

25 ethyl 4-[[(2-hydroxyphenyl)aminothioxomethyl]amino]-l-piperidine- 
carboxylate: mp. 130*C (16). 
Example 5 

To a stirred solution of 91 parts of ethyl 4*(methylamino)- 
1-piperidinecarboxylate in 420 parts of 2r2'-oxybispropane were 
30 added dropwise 75 parts of l-fluoro-3-isothiocyanatobenzene. Upon 
completion, stirring was continued for 1 hour. The precipitated 
product %MS filtered off and dried, yielding 150 parts (90%) of ethyl 
4-[ ( (3-f luorophenyDaminothioxomethyllmethylaminol'l-piperidine- 
carboxylate; mp. 175. 2*C (17). 
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in a similar nanner there were also prepared: 
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In a similar manner there Mere also prepared: 

ethyl 3-[methylt(phenylamino)thioxaBethyl]amino]-8-azabic]rclo- 
[3.2.l]octane-8-carbo^rUte; ap, I43.9*c (35); 

ethyl 3-[methyl[(phMtyl<«ino)thioxomethyl]amlno]-l-piperidine- 
carboxylate (36): and 

ethyl 3-[Bethyl[ (phenylaBino)thloxoaethyl]amino]-l-pyrrolidine- 
carboxylate: np. 145.4*C (37). 
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A mixture of 55 parts of ethyl 3-lsothlocyanato-l-pyrrolldlne- 
carboxylate, 23.6 parts of 2-affllnophenol and 320 parts of aceto- 
nltrlle was stirred and refluxed for 4 hours. Then there were added 

5 93 parts of mercury (II) oxide and 0.5 parts of sulfiir %«hlle stirring 
vigorously. The reaction mixture was stirred and refltixed overnight. 
After cooling t the mixture was filtered over dlatomaceous earth and 
the filtrate was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trlchlorcmethane 

10 and methanol (99:1 by volume) as eluent.^The pure fractions were 
collected and the eluent was evaporatedt yielding 38 parts (64%) of 
etlqrl 3-[(2-benzoxazolyl)amlno]-l-pyrrolldlnecarboxylAte as a 
residue (38). 

In a similar manner there %9ere also prepared: 

15 ethyl 4-(2-benzoxazolylamino)-l-piperldinecarboxylate monohydro- 
bromide (39). 

ethyl 4-[ (oxazolo[4»5-b]pyrldlh-2-yl)amlno]-l-piperldinecarboxylate 
monohydrobromlde; mp. 203. 0*C (40). 

In a similar manner there is also prepared: 
20 ethyl 4-[ (oxazolo[4,5-d]pyrldln-2-yl)amlno]-l-plperldlnecarboxylate 
(41). 

Example 7 

To a stirred mixture of 196 parts of ethyl 4-[ethyl[ (phenyl- 
amino) thi<»comethyl]amino]-l-plperidinecarboxylate and 1600 parts of 

25 tetrachloromethane %fere added dropwise 89 parts of bromine at room 
temperature. Upon completionr stirring was continued first for 30 
minutes at room temperature and further for 4 hours at reflux. The 
reaction mixture was cooled and the tetrachloromethane was decanted* 
yielding 194 parts (100%) of ethyl 4-[(2-benzothlazolyl)ethyl- 

30 amlno]-l-piperidinecarboxylate as an oily residue (42). 
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In a slnilar manner there were also prepared: 
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In a similar Banner there were also prepared: 
ethyl 3-[ (2-benzothlazolyl}methylamlno]-8-azablcy<;lo[3.2. l]octane- 
8-carboxylate (59); 

ethyl 3*[(2-benzothlazolyl)methylaiilno]-l-plperldlnecarboxylate (60); 
ethyl 3-[ (2-ben2othlazolyl)MthylaBlno]-l-pyrrolldlnecarboxylate 
monohydrobroodde (61); and 

ethyl 4- ( (3-fBethyl-2( 311)-benzothlazolylldeii) amino- 1 -piper idine- 
carboxylate (62). 
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Example 8 

TO a stirred mixture of 103.1 parts o£ ethyl 4-[[[(3-chloro- 
phenyl)amlno]thloxomethyl]methylamlnol-l-plperldlnecarboxylate and 
960 parts o£ tetrachlorcmethane were added dropvlse 45.4 parts o£ 

5 bromine at about 20*C. Upon coopletlon. stirring was continued first 
for 45 minutes at room temperature and further for 35 hours at 
reflux. The reaction mixture was cooled and the tetrachloroaethane 
was decanted, yielding 126 parts (100%) of ethyl 4-[(7'-chlora-2* 
benzothlazoly 1 )methy lanilno]-l*plperldlnecarboxy late nonohydrobroalde 

10 as a residue (63): 
Example 9 

To a stirred mixture of 124 parts of ethyl 4-[[[(4-methoxy^ 
phenyDaaino] thloxcoethy 1 ]methylaBino]-l-plperidlnecarboxylate and 
1500 parts of tetrachloroaethane were added dropwlse slowly 112.6 

15 parts of bromine at room temperature. Upon completion t stirring was 
continued first for 30 minutes at room taiperature and then for 3 
hours at reflux temperature. After cooling, tetrachlorooethane was 
decanted, yielding 110 parts (73%) of ethyl 4-[(5-bromo-6*methoxy-2- 
benzothlazoly l)methylamlno]-l-plperldlnecarboxy late as a residue 

20 (64). 

Example 10 

K mixture of 51 parts of ethyl 4-lsothlocyanato^l-plperldlne* 
carboxylate. 30 parts of 2~chloro^3*pyrldlnamlne and 240 parts of 
ethanol was stirred and refluxed for 24 hours. The reactlcm mixture 

25 was cooled to room temperature. Upon the addition of 70 parts of 
2,2*-oxyblspropane, the product was allowed to crystallize. It was 
filtered off and dried, yielding 40 parts (50%) of ethyl 4-(thlazo- 
lo(5 , 4-b]pyr ldlnr2-ylamlno)-l*plperldlnecarboxy late nonohydro^ 
dilorlde (65). 

30 Example 11 

K mixture of 8.5 parts of ethyl 4-amino-l-piperidlnecarboxylate 
and 2.6 parts of 2-(methylsulfonyl)thiazolo[4,5-c]pyrldlne was 
molten together for 1 hour at 120*C. After cooling, the mixture was 
taken up In trlchlorooe thane. The %ihole was washed %dth water and 
35 sodium hydroxide, dried, filtered and evaporated. The residue was 
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purified by colunn chromatography over silica gel using a mixture of 
trlchlorooethane and methanol (99:1 by volume) as eluent. The pure 
fractions were collected and the eluent was evaporated. The residue 
was stirred in warm 2»2'-03cyblspropane. The product was filtered off 
5 and dried* yielding 2.6 parts (76%) of ethyl 4-((thlazolo[4tS^]- 
pyrldln-2-yl)amlno]-l*'plperldinecarboxylate; mp. 213*C (66). 
Exaapla 12 

A mixture of 20 parts of ethyl 4-[(2-benxothlaxolyl)methyl- 
aminol-l-piperldinecarboxylate monohydrobrcmide and 300 parts of 
10 hydrobromic acid solution 48% in water was stirred and ref luxed for 
2 hours. The reaction mixture was evaporated and the residue was 
rystallized from methanol, yielding 17 parts (85%) of It-methyl-g- 
(4-plperidlnyl)-2-benzothla20lamlne dihydrobromlde: mp. "t* 260*C (67). 
A solution of 427 parts of li-nethyl-li-(4*plperidlnyl)-2-benzo- 
15 thlazolamine dihydrobromlde monohydrate in 1500 parts oC water was 
treated with a sodium hydroxide solution 50%. The product was 
extracted twice with trichloromethane. The combined organic layers 
t^ere washed iriLth water, dried, filtered and evaporated. The residue 
was crystallized from 490 parts of 2r2'-oxybispropane. The product 
20 was filtered off and dried, yielding 246 parts (100%) of H-motfayl- 
H-(4*plperidinyl)-2-benzothiazolamine: mp. 86.9^C (66). 
In a similar manner there were also prepared: 
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76 H C^Hg CH-CH-CH-CH S - * 191.7 

77 H n.CM^ CH"CH-CH"CK S - ** 160.0 

78 H CH-O-CH-CH S - base 74.3 

79 H ^6"5™2 CH-CH-CH-CH S - ♦ 206.4 

80 OCHj CHj CH-CH-CH-CH S Cls (C0CH)2 206.4 

81 H CHj CH-Ctt-CF-CH S - 2HCI.H2O 266.4 

82 H CHj CH-CP-CH-CH S - base 

83 H CHj CH-CH-C-CH S - 2HBr 

OH 

84 H i-S"? CH-CH-CH-CH S - * 181 

85 H CHj CH-CH-C-CH S - base 

86 K CHj CH-CH-C-CH S - ♦ 158 

CI 

87 H CHg C-CH-CH-CH S - base 

CI 

88 H CHj CH-C-CH-CH S - 2HBr 

OH 

89 H CHj CH-C-CH-CH S - 2HCI.H2O 237.8 

90 H CHj CH«C-CBr«CH S - base 137 . 0 

3 

91 OH CH^ CH-CH-CH-CH S Cls 
3 



* : (Z}-2-butenedloate (1:1) 

: (Z}-2-butenedloate (2:3) 

In a similar manner there were also prepared: 
30 g- ( l-inethylthia2olo[5 . 4-b]pyridin-2( Ifi)-/ lldene)-4-plperidlnamlne 
(92): 

lt-(2-ben20thla201yl)-li-tnethyl-8-a2ablcyclo[3.2.1]octanr3-aalne 
(B)-2-butenedloate(l:l); np. 236.1*0 (93); 
g-nethyl-tt-(3-piperidinyl)-2-benzothiazolamine (94) ; 

35 
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S-methy l-N- ( 3-pyrrolidinyl )-2-benzothlazolafflin6 ethanedloate( 1 : I ) : 
op. 157. O^C (95); 

li-(3-wthyl-2(3H)-benzothla2olylidene)-4-plperldlnanilne; mp. 198. 5^C 
(96); 

5 N-iiiethyl*-li-(3*pyrrolidlnyl)-2-benzoxazolamine (97); 

!i--(4"-plperldlnyl)thlazolo[4,5-c]pyridlrt-2-amine (98): and 
li-( 4-plper idiny 1 )oxazolQ[ 4 • 5-b]py r idln-2-amlne ( 99 ) . 
In a similar manner there Is also prepared: 
4-plper Idlnyl )oxazolo[ 4 , 5-d]pyr idin-Z-anine ( 100) . 
10 Bxample 13 

A mixture of 100 parts of ethyl Ici8ltransl--4-[(2-benzothlazolyl)- 
methylamlno]-3-methyl-l-piperldlnecarboxylate mDnohydrobromlde and 
600 parts of a hydrobrcmlc acid solution 48% In water \9as stirred 
and refluxed for 3 hours. After cooling, the reaction mixture was 

15 evaporated. The residue was crystallized from 2-pr^anol : tm 
fractions were obtained. The first fraction was taken up in water. 
The solution was treated iflth sodium hydroxide. The product was 
extracted with trichloronethane. The organic layer was ifashed with 
water » dried, filtered and evaporated, yielding 30 parts (48%) of 

20 (ci3-i'trans)- W-inethvl-II-C3-^thvl-4*piBftrldlnyll-2->t;ftnMthlMolM^ 
(101) as an oily residue. The second fraction was taken up in water. 
The solution was treated with sodium hydroxide. The product was 
extracted with trlchloromethane. The organic layer was washed with 
water » dried, filtered and evaporated. The residue was converted 

25 Into the hydrobromlde salt in methanol. The salt was filtered off 
and dried, yielding 16.6 parts (16%) of cis-K-methvl-t^- ( 3-mathy 1- 
4-*plperldlnyl)-2-benzothiazolamine dihydrobrcmlde; mp. 266. 7*c (102). 

To a stirred mixture of 38 parts of ethyl 3-[(2-benzoxazolyl)- 
30 amino]-l-pyrrolldinecarboxylate, 150 parts of dimethyl sulfoxide and 
135 parts of benzene tfere added porti<xiwlse 7.25 parts of a sodium 
hydride dispersion 50% at a temperature below 10*C. lifter stirring 
for a while, 21.6 parts of lodomethane were added dropwlse at the 
same temperature. Upon completion, stirring was continued overnight 
35 at 50^C. 1000 Parts of water were added and the product was 
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extracted %rith nethy Ibenzem . The extract was washed with water, 
dried, filtered and evaporated. The residue was converted into the 
hydrochloride salt in 2-propanol. The salt was filtered off and 
dried, yielding 40 parts (80%) of ethyl 3-[(2-ben20xazolyl)methyl- 
5 aminoj-l-pyrrolidinecarboxylate dlhydrochloride (103). 
In a sifflilar manner there were also prepared: 
ethyl 4*[ (2-benzoxazolyl )Bethylaaino]-l-piper idinecarboxylate 
monohydrobromide; mp. 152.6*C (104); 

ethyl 4-"( l-Bethylthiazoto[5 . 4-b]pyridiii-2( lH)-ylidenamiiio)-l- 
10 plperldlnecarboxylate (105); and 

ethyl 4-[methyl(thiazolo[5,4-b)pyrldin-2-Yl)amino]-I-piperidine- 
carboxylate (106). 
Example 15 

To a stirred mixture of 32.1 parts of 3-fluorqphenol» 122 parts 
IS of 1,6-dibrooiohexane and 200 parts of water was dropwise added a 
solution of 20 parts of sodius hydroxide in 100 parts of water at 
reflux temperature. Upon coapletion* stirring was continued for 24 
hours at reflux. After cooling« the product was extracted three 
tines with trithlorcoiethane. The combined extracts wre dried t 
20 filtered and evaporated. The residue was distilled* yielding 40 

parts (50%) of l-[(6-bronohexyl)oxy]-3-fluorobenzene: bp. 45-90*C at 
0 . 05 nm pressure ( 107) • 

In a similar manner there were also prepared: 
Ar-Y-(CH2)^-ll 

25 
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tad £ol lowing the sane procedures and using the approprlete 
starting materials there were also prepared: 
[ (6'-broiiio^2-naphthalenyloxy )Bethyl]oxlrane ( 125) ; 
15 (4-iiiethylphenyl) [4-(oxiranylaethoxy )phenyl]methanone ( 126) ; 

[(2*6-dlAethylphenoigr)Bethyl]oxlrane; bp. 85-90*C et 0.2 na pressure 
(127); and 

[(2-broako-4-£luor<vhenoxy)0ethyl]oxirane; bp. 105*C et 66.5 Pa (128). 

20 To a stirred and cooled (temp.<0*C) solution of 63 parts of 
2-phenylcyclopropanemethanol In 378 parts of 1,1 '-oxyblse thane were 
added dropwise 63 parts of phosphor trlbromlde. the mixture was 
allowed to reach room temperature while stirring and the iihole was 
further stirred for 30 minutes at room teoperatiure. The reaction 

25 mixture was poured onto 90 parts of ice water and the layers were 
separated. The organic layer was washed successively twice irith 
water and once with a sodium hydrogen carbonate solution* dried* 
filtered and evs^rated.' the residue was distilled, yielding 
67 parts (74.5%) of (l-bromo^3-butenyl)benzene; bp. 85-94*C at 0.4 

30 mm pressure (129). 
example 17 

A ballon was charged %rlth 32 parts of l-[(3-chlor^ropyl)- 
thlo]-4-fluor6benzene, 50 parts of hydrogen peroxide and 112.5 parts 
of glacial acetic acid: exothermic reaction, the temperature rose to 
35 about 60^c. The whole was stirred and ref luxed for one hour and 
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further cooled uhlle stirring for 3 hours. The cooled reaction 
mixture was then decomposed with 500 parts of water. The aqueous 
layer was separated and extracted once with l.l'-oxyblsethane. The 
combined organic layers were washed with water r dried over sodium 
5 sulfate and evaporated. The residue was recrystalllzed from 2. 2** 
oxyblspropanet yielding, after cooling to -20*Ct 18 parts of 
l-[(3-chlorc^ropyl)sulfonyl]-4-fluoroben2ene (130). 

TO a stirred and ref luxlng mixture of 56 parts of lithium 
10 aluminum hydride in 1000 parts o£ tetrahydrofuran was added dr^lse 
a solution of 359 parts of 2-(2.5-*dlmethylphenoqr)propanolc acid In 
1000 parts of tetrahydrofuran. Upon completion, stirring was 
continued at reflux temperature for 1.50 hours. The react Icxi mixture 
was cooled and decoo^osed by the successive additions of 55 parts of 
15 water* 45 parts of a 15% sodium hydroxide solution and 190 parts of 
water and the %«hole was stirred for 30 minutes. The Inorganic 
material was filtered off after acidification with hydrochloric acid 
solution. The filtrate was dried, filtered and evaporated. The 
residue was distilled, yielding 73 parts of 2-(2t5-dimethylphenoxy)* 
20 l-pr<9anol; bp. 150*C at 11 mm pressure (131). 
Example 19 

TO a stirred and cooled mixture of 33.25 parts of 2-(phenyl- 
methoxy)-l-pr^anol In 20 parts of pyridine was added dropwlse a 
solution of 25.2 parts of methanesulfonyl chloride In 8 parts of 

25 pyridine at a teo^rature between 0* and 5*C. Upon completlont 

stirring was continued for 2 hours at room temperature. The reaction 
mixture was poured onto a mixture of crushed Ice and Ice water and 
the product was extracted three times with trlchloromethane. The 
combined extracts mre dried, filtered and evaporated. The oily 

30 residue was distilled, yielding 41 parts of 2*(phenylBethoxy)*l-pro- 
panol. methanesulfonate ester; bp. 151-152*0 at 0.03 mm pressure 
(132). 

In a similar manner there were also prepared: 
2-(3-methylphenoxy)*l-propanol. methanesulf<mate ester; bp. 120*C at 
35 0.0002 mm Hg pressure (133); 
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2-(2.6-dlmethylphenoxy)-l-propanol. methanesulfonate ester: bp. 
110*C at 0.0002 ma. pressure (134); 

2-<3,5-dlinethylphenoxy)-l-propanol. methanesulfonete ester: bp. 
115*C at 0.0004 nm. pressure (135); 
5 2-(2,6-dichlorophenoxy)-i-pr<:,p«w>l. nethanesulfonate ester; bp. 
I20°C at 0.002 nn. pressure (136); 

3.4-dlhydro-ai-i-ben2opyran-2-iiiethanol 4-methylben2ene8ulfonate 
ester; Bp. 59.4*C (137). 

10 K mixture of 6.72 parts of 4-£luoroph«K,l. 8.4 parts of potaaeluoi 
carbonate and 200 parts of 4-«ethyl-2-p«ntanone was distilled 
azeotroplcally to dry. 17.1 Parts of 4-(phenylBethoxy)cyclohexyl 
nethanesulfonate were added and the whole was stirred and ref luxed 
over week-end using a water separator. After cooling, water was 
15 added and the layers were separated. The organic layer wa. washed 
with a sodium hydroxide solution and with water, dried, filtered and 
evaporated, yielding 17.7 parts (98.3%) of l-fluoro-4-[(4-(phenyl- 
methoxy)cyclohexyl]oxy]benzene as a residue (138), 

A mixture of 17.1 parts of l-fluoro^4-[[4-(phenylmethoxy)cycla- 
20 hexyl]oxy]benzene and 160 parts of methanol was hydrogenated at 
normal pressure and at room temperature with 2 parts of palladlw- 
on-charcoal catalyst 10%. After the calculated amount of hydrogen 
was taken up. the catalyst was filtered off over Hyf lo and the 
filtrate was evaporated, yielding 8.9 parts (74.3%) of 4-(4-fluoro- 
25 phenoxy)cyclohexanol as a residue (139). 

to a stirred and cooled mixture of 8.9 parts of 4-(4-fluoro- 
phenoxy)cyclohexanol and 160 parts of 2-propanone were added drop- 
wise 13 parts of a solution of 26.7 parts of chromium trloxlde In 
42.3 parts of concentrate sulfuric acid diluted with water till a 
30 volume of 100 parts at a temperature below 5«C. qpon completion, 
stirring was continued for 3 hours at room tenverature. After the 
addition of a few parts of methanol, the reaction mixture was poured 
onto water. The product was extracted with dlchloromethane. The 
extract was dried, filtered and evaporated, yielding 8.4 parts 
35 (96.1%) of 4-(4-fluorophenoxy)cyclohexanone as a residue (140). 
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TO a stirred and cooled (ice water bath) mixture of 72 parts of 
2-ethenyl-3.4-dlhydro-2li-l-ben2opyran. 45 parts of sodium hydrogen 
carbonate and 2860 parts of dichlorooethane were added quickly 102.4 

5 parts of 3-chlorObenzenecarboperoxolc acid at about 10*C. The 
mixture was allowed to reach room temperature and stirring was 
continued for 4 days. The reaction mixture was filtered and the 
filtrate was washed successively with water, a saturate sodium 
sulfite solution, a 5% sodium hydroxide solution and again with 

10 water. The organic phase was dried, filtered and evaporated. The 
oily residue was purified by column chromatography over silica gel 
using a mixture of trlchloromethane and petroleunether (50:50 by 
volune) as eluent. 

The first fraction (unreacted starting material) was collected and 
15 the eluent was evaporated. The residue was taken up in 1300 parts of 
dichlorooethane and 30 parts of 3-chlorobenzenecarboperoxQlc acid 
were added at about Wc. After stirring for 8 hours at room tem- 
perature another 30 parts of 3-Chlorobenzenecarboperoxolc acid were 
added and stirring was continued for 12 hours. The mixture was 
filtered and the filtrate was washed successively with water, a 
saturate sodium sulfite solution, a 5% sodium hydroxide solution and 
again with water. The organic phase was dried, filtered and 
evaporated. The oily residue was purified by column chromatography 
over silica gel using a mixture of trlchloromethane and petroleum- 
ether (50:50 by volume) as eluent. The pure fractions were collected 
and the eluent was evaporated, yielding 14 parts of crude product. 
The second fraction (A+B) was collected and the eluent was eva- 
porated, yielding 28.0 parts of crude product. 
The combined crude fractions (resp. 14 and 28.0 parts) were 
separated by hplc over silica gel using methylbenzene as eluent. The 
first fraction (A-isomer) was collected, yielding 12.5 parts of 
(A)-3.4-dlhydro-2-Gxlranyl-2|i-l-benzopyran as a residue (141). 
The second fraction (B-lsomer) was collected and the eluent was 
evaporated, yielding 14 parts of (B)-3,4-dlhydro-2-oxlranyl-2s-l- 
35 benzcqpyran as a residue (142). 



20 



25 



30 



ie22 -33- 



078425? 



Vroa a stirred mixture of 82 n 
**" "» (the ta,,pe„,„„ "»"»»«' ott is„ 

a> » « stlrrw solutia, of J •. 

- -r u ^ 

- 

^'tiiuea for ^ - h«... ^ '^'^ ' 



«!«. «.t.r, „„„^ 01 84257 

>.J-Pt.p««ll,l, I.J . -io.os-(c . 0 „ ■"'"'■"■"•«"<*'»noxy)- 

» » • .llrrM .U.Jc. Of n ~tl«nol) (Me). 

I «_ "uttiir* of II p,rta ot „ 

l.J-P«pM«,loI, a3.3 p„ts ol p,ru,„, ""'-'-'«-"<«»cHWKay)- 

" - «.„. J'lr::;^- • -^t. «..„io. 

tnmotmom) (147). » *■= ■ "-w »» 

•*«»ir)-1.2-prop««.,io!, o>-4-^ H,,^ * 3-(4-n,K«^ 

.t ..«-^.„e„„ «... ^',r, ^Tiu T* 

tetrahydrofuran and the 

« 66-5 r . f,^^ bp. _ 

25 In a sla' ^ *** ' , . 



30 



35 



-35- 0184257 

B) Preparation of Ptn al conBounda 
Example 24 

K mixture of 4.4 parts of l-chloro-3-(4-chlorobutoxy) benzene, 3.7 
parts of H-iMthyl-B-(4-plperldlnyl)-2-ben2othla2olamlne. 2.1 parts 

5 of sodium carbonate and 90 parts of H'S-dlaethylformaalde was 
stirred for 24 hours at 60*C. The reaction mixture was cooled and 
poured onto water. The product was extracted with methylbenzene. The 
extract was washed with water, dried, filtered and evaporated. The 
residue was purified by column chromatography over silica gel using 

10 a mixture of trlchlorcmthane and methanol (97:3 by volume) as 
eluent. The pur« fractions were collected and the eluent was 
evaporated. Htm residue was converted Into the (Z)-2-butenedloate 
salt in 2-propanone. The salt was filtered off and dried, yielding 4 
parts (49%) of K-[l-[4-(3-dilorophenoxy)butyl]-4-plperldlnyl]-g-me- 

15 thyl-2-benzothlazolamine (Z}-2-butenedioate (1:1); o^. 138.6*C (I). 
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in a slfflliar mannsr there were also prepared: 
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* : (z)-2-buteiMdioate (1:1) 

Mid following the sane procedures and using the appropriate 

10 starting materials there* Mere also prepared: 

l-lH,tyi-g-(i-Meth]rlthlazolo[5,4-b]pyrldin-2(l|I)-ylldene)-4- 
plperldlnaalne dlhydroehlorlde.nonohydrate; op. 253. 1*C (115); 
»-( l-aethylthlazolo[5,4-b]pyrldln-2( lB)-ylldene)-l'(2-phenyletlirl)- 
4-plperldlnaBlne dlhydrochlorlde.aonohydrate: 251. 7*C (116); 

15 M-nethyl-ii-C l-( l-ptienyl-3-butenyl)-4-plperldlnyl]-2-benzothlazolaHdne 
(Z)-2-butenedloate (1:2) aonohydrate; ap. 101.7*0 (117); 

|i-[l-[4-(4-fluorophenoxy)butyl]-3-pyrrolldlnyl]-ll-iBethyl-2-ben20thl»- 
zolanlne dlhydrochloride.nonohydrate; ap. 152.5*C (118); 

!i-[l-[4-(3-chlorophenoxy)butyl]-3-pyrrolidlnyl]-]t-tBethyl-2-ben2othla- 
20 zolaalne ethanedloate(l:l); ap. 162.7*c (119); 

H-nethyl-li-[l-C3-(3-Mthylphenoxy)propyl]-3-pyrrolldlnyl]-2-benzothla- 
zolanlne ethanedloate(l:l): ap. 108.4*c (120); 

E*(l-[3-(3-fluorophenoxy)propyl]>3-pyrrolldlnyl]-lt-nethyl-2-benzothla- 
zolaaine ethanedloate(l:l); op. 137.0*C (121); and 

25 !t-Biethyl-ii-Cl-(4-phenoxybutyl)-3-pyrrolldlnyl]-2-benzothlazol- 
amlne ethanedioateCl:!); ap. 150.2*C (122). 
Exaaple 25 

A mixture of 5.04 parts of l-(3-bronopr<^xy)-4-mttvlbenzene, 
7.54 parts of »-ethyl-S-(4-plperidinyl)-2-benzothiazolaBine 
30 (z)-2-butenedioate (1:1). 5.3 parts of sodiua carbonate. 0.1 parts 
of potassluB iodide and 180 parts of S,£-dlaethylfomamide was 
stirred and heated overnight at 60*C. The reaction aixture was 
poured onto water and the product was extracted with aetylbenzene. 
The extract %ms washed three tlaes with water, dried, filtered and 
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evaporated. The residue was crystallized from 2-propanol. yielding 6 
parts (75%) of li-ethyl-ii-[l-(3-(4-methylphenoxy)propyl]-4-plperl- 
dlnyl]-2-benzothlazolamlne; ap. 101. 0*C (123). 

Following the same procedures and. If desired, after converting 
the reaction product into the desired acid addition salt, there were 
also prepared: 
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130 


3 


H 


«3 


s 


* 


1S8.0 


131 


3 


H 


«3 


0 


base 


87.5 


132 4-P-C^H,-S- 
o 4 


3 


H 


«S 


0 


* 


173.4 


133 C^Hj-CH=»CH- 


1 


H 




s 


base 


101.3 


134 IH-benzlfflidazol-l-yl- 


3 


H 


CH3 


s 


•* 


168.7 


135 4-F-C.H^-CH(GN)- 


3 


H 


«3 


s 




190.1 


136 HOCH^-OKOH)- 


1 


H 




s 


2HC1.H.0 


218.4 


137 CgHg-NH- 


2 


H 


<^ 


S 3HC1.2H,0 


204.7 


138 {C^H^)jXrO- 


2 


H 


°S 


s 


(COOH)^ 


190.4 


139 C^HgCH(CHj)-0- 










1/2 HjO 




2 


H 


«3 


8 


* 


165.0 


140 H 


10 H 


«3 


8 


* 


165.3 


141 5-phenyl-3-l80xazolyl 


2 


H 


«3 


8 


* 


183.0 
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142 HO- 


2 


H 




S 


• 


ns.o 


143 4-F-CgH^CIi- 


1 


H 


°S 


s 


* 


180.5 














145.5 


144 4-P-CgH^CH<0H)- 


3 


H 


CH3 


s 


** 


145 CgHj-CH-CH 


1 


H 


S«5 


s 


(000H)2 


199.6 



10 



in a slBllar manner there were also prepared: 



NO. 


AC 


8 


2 base/salt op. In 








•c 



15 



20 



25 



30 



,46 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 



4-F-C^H^ 
4-F-C^H^ 



2-naphthalengrl 
2.6-Br2.4-CH3CgH2 

*-«2S-*'6"4 

*-»»2-^6»4 

2- naphthalenyI 

3- CF3-C^H^ 

3-«3^6"4 

2- P-CgH^ 

*-^2«5-*^6«4 

3- «3*^6"4 
2.5-CI2-CJH3 
2-CIl3a>-4-P^^H3 

^-'-*'6«4 

4- CH3CM:^H^ 

*-'^6«4 
4-Cl-C^H^ 

4-Cl-C^H^ 



3 


«3 


s 


base 


3 


«3 


0 


base 


3 


«3 


s 


base 


3 


°4 


s 




5 


CH3 


s 




3 


CH3 


s 


base 


5 


«3 


s 




3 


CH 
3 


8 




4 


CH 


S 






3 






5 


CH 

3 


s 




3 


CH3 


s 




5 


«3 


s 




3 


CH 
3 


s 




3 


CH3 


s 




S 


«3 


s 




4 


B 


s 


base 


4 


H 


s 


base 


4 


H 


s 


base 


4 


S«5 


s 


* 



113.1 

113.7 

169.7 

163.1 

138.9 

193.9 

149.4 

125.8 

165.8 

176.6 

157.3 

171.7 

144.7 

186.7 

95.4 

125.8 

149.8 

136.5 



35 
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165 a-CHgO-C^H 
166 

167 3-P-C,H, 




S ♦ 125.1 
S (C00H)2 163.9 
S *♦* 155.9 



5 



♦ : (Z)-2-butenedloate (1:1) 
** : (2)-2-butenedioatc (1:2) 
***: (B)-2-butenedioate (1:1) 

In a similar manner there were also prepared: 
10 H-[l-[3-(4-Eluorophenoxy)-2-methylpropyl]-4-piperidinyl]-H-tto^^^ 
2-ben20thlazolamine (2)-2-butenedloate (1:1); mp. 143. 6*C (168): 
5-methox3rM- [ 1"! 4-( 4-iaethoxyphenoxy )buty l]-4-piperidlnyl]-li-methyl- 
2-benzothlazolamlne ethanedloatedrl); mp. 98.2*c (169); 

N-(3-ttethyl-2(3H}-benzothlazolylldene)-l-[3-(3-nethylpheiK>xy)propyl] 
15 4-piperldlnamine (Z)-2-butenedloate(l:2): np. n6.0*C (170); 

ll*(3-methyl-2(3!i)-benzothiazolyllderie)-l-(4*phenoxybutyl)-4-plperi- 
dinamine (Z)-2-butenedioate(l:2); mp. 187.6*C (171); 

l-[4-(3-chlorophenoxy)butyl]-g**(3-methyl-2(3H)-beiizothlazolylldene)-^^ 
piperldlnamlne (Z)-2-butenedloate(l:2); mp. 164.6*C (172): 
20 l-[4-(4-fluorophenoxy)butyl]-|i-(3-methyl-2(3H)--benzothlazolylldene)-4- 
plperidinamine (2)-2-butenedloate(l:2); mp. 172.6*C (173); 
1- [ 4- ( 4-methoxyphenoxy) butyl ]-R- ( 3-methy l-2( 3H)-benzothiazoly lldene )- 

4- plperldinamlne (Z)-2-butenedioate(l:2); mp. 166.6*C (174); 

N- ( 3-methy 1-2 ( 3H)-benzothlazoly lldene ) - l-( 3-pheny 1-2-propeny I )-4-pl- 
25 perldlnamlne (Z)-2-butenedloate (1:2): mp. 179. 4'C (175); 

5- broiDo-»- [ 1- [ 4- ( 4*f luorophenoxy ) butyl ]-4-piper idlnyl ]-*6-methoxy-H- 
methyl-2-benzothiazolanlne; mp. 124. 6*C (176); 

N-[l-[3-(3-fluorophenoxy)propyl]-4-plperldlnyl]-5-methoxy-!^methyl-2^ 
benzothlazolamlne (Z)-2-butenedloate(l:l); mp. 126.3*C (177). 
30 Example 26 

A mixture of 2.3 parts of [2-(4-methoxyphenyl)ethyl] methanesulfo- 
nate. 4 parts of S-(4-plperldlnyl)-2-benzothlazolamlne dlhydrobromlde» 
5.3 parts of sodium carbonate, 0.1 parts of potassium Iodide and 90 
parts of NtH-dlmethylEormamlde vas stirred overnight at 70*C. The 
35 reaction mixture was poured onto water and the product was extracted 
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wlth methylbenzene. The extract was washed with water, dried, 
entered and evaporated. The residue was crystallized from a mixture 
oE 2-propanol and 2t2'-oxyblspropane. The product was Entered oEf 
and dried, yielding 1.5 parts (41%) oC iI-[l-[2-(4-inethoxyphenyl)- 
5 ethyl]^4-plperldlnyl]-2-benzothlazolamlne: np. 142. 5'C (178). 
In a sifflilar manner there %iere also prepared: 
N-[l-(2-(4-iBethoxyphenyl)ethyl]-4-plperldlnylJ-a-iDethyl^^^ 

zolaalne: mp. 97.6*C (179): and 

H-t l-[2-(4-methoxyphenyl)ethyl]-4-piperldlnyl] thla20lo[5 • 4-blpyrldlii- 

10 2-amlne; mp. 1S8.9*C (180). 
27 

A mixture of 4.3 parts of l-(4-chlorobutoxy)-4-methoxybenzene» 
6.6 parts of ii-(phenylmethyl)-lt-(4-plperidinyl)-2-benzothlazolamlne 
(2)-2-butenedloate(l:l). 5.3 parts of sodium carbonate. 0.1 parts of 

15 potassium iodide and 90 parts of N.H-dlmethylacetamlde %ias stirred 
overnight at 90*C, The reaction mixture ms poured onto water. The 
product was extracted with methylbenzene. The extract was washed 
with water, dried, filtered and evaporated, the residue was con- 
verted into the (E)-2-butenedioate salt in ethanol. The salt was 

20 filtered off and dried, yielding 5.6 parts (60%) of S-[l-[4-(4- 
methoxyphenoxy)butyl]-4-piperidinyll-l!-(phenylmethyl)-2-benzothia- 

zolamine (E)-2-butenedloate(l:l); mp. 178.2*C (181). 
In a similar manner there were also prepared: 





SO, V 


S Z 


base/salt 


mp. in 


30 








•c 




182 H 


12 S 


* 


161.4 




183 3-0X0-1,2, 4- trlazolo- 


3 8 


* 


185.0 




[ 4 ,5-«lpyr ldin-2-yl 








35 


184 4-P-CgH^-CH(QI)- 


3 0 


1 1/2(C00H)2 


139.5 



10 
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*: (Z)-2-butenedloate (1:1) 
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185 (C IL) CH-O- 


2 


0 


* 


1 ZD . O 


186 HO 




o 


* 




187 C^Hg-NH- 


3 


S 


2 1/2(C00H)2 


m.i 




2 


O 




182.1 


dloxln-2-yl 










189 CgH^-NH- 


2 


0 


* 


152.6 


190 2«3-dihydro-lt4-benza- 


2 


s 


* 


168.6 


dloxln-2-yl 











15 



In a stnllar manner there %fere also prepared: 



NO. 


AT 


s 




Z 


base/ 
salt 


np. In 
•c 


191 


3-Cl-C-H.- 
o 4 


5 


CH3 


s 




177.7 


192 


4-CH,-C^H,- 
3 6 4 


5 


«3 


s 




165.1 


193 


2-F-CgH^- 


3 


CH3 


0 




208.0 


194 


a.s-ci^-c^Hj- 


3 


CH 
3 


. s 




178.1 


195 




3 


CH 

3 


0 




180.6 


196 


D 4 


4 


CH 
3 


s 




143.8 


197 




4 


*»3 


0 




158.8 


198 




4 


^6«5°*2 


- s 




129.9 


199 


3 6 4 


3 


V5^2 


s 


** 


198.4 


200 


4-Cl-C^H^- 
o 4 


4 


V5^2 


s 




149.5 


201 


3-F-C^H^- 


3 


^6«5°*2 


s 




145.1 


202 


4-F-C^H^- 


4 


S«5«2 


s 




153.6 


203 


*-*^2-V4- 


4 


°*3 


s 




169.7 



20 



25 



30 



35 * : (Z)-2-butenedioate (1:1) 
**: (B)-2-butenedloate (1:1) 
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in a similar manner there was also prepared: 

1- [ 3- ( 3-f luorophenoxy )propy I ]-»- ( 3-methy 1-2 ( 3ll)-ben20thla2oly II- 
dene)-4-plperldinamine (Z}-2-butenedloate(l:2); 09. 173.4'*C (204). 

5 h mixture of 5.5 parts oC cls-N- ( 3-me thoxY-4-Piper idlnv 1 

methyl-2-benzothlazolamine ethanedioate(l;l)» 10«6 parts of sodium 
carbonate. 0.1 parts of potassium iodide and 200 parts of 4-methyl- 

2- pentanone was stirred and refluxed for 30 minutes. After cooling 
to 60 ^Cr 4,4 parts of l-chloro'4'-(4-chlorobutoxy) benzene were added. 

10 The whole was stirred and refluxed overnight* After cooling* water 
was added and the layers %fere separated. The organic layer was 
dried » filtered and evaporated. The residue was purified by column 
chrooatography over silica gel using a mixture of trlchloromethane 
and methanol (98:2 by volume) as eluent. The pure fractions were 

15 collected and the eluent was evaporated. The residue was converted 
into the ethanedioate. salt in 2-propanol. The salt was filtered off 
and dried, yielding 6 parts (73%) of cU-g-[l-[4-(4-chlorophenoxy)- 
butyl]-3-ffl6thoxy-4-piperidinyl]-N-ffletfayl-2-benzothiazolaffline 
ethanedioate(l:l); np. 210. 4*C (205). 

20 In a similar manner there were also prepared: 



25 



30 



35 



Mo. L' 


s 




Z 


A^oA^-a^-A* base 
salt 


np in 
•c 


206 3-0x0-1. 2, 4-trlazolo- 3 


«=«3 


s 


H><»-CH-CH 2HC1 


235.5 


[4.3-a]pyrldln-2-yl 






I/2K2O 




207 cycloheiqrloxy 


3 




s 


CH-CH-CH-CH • 


160.2 


208 4-F-CgH^-CH-CH- 


2 


CH3 


s 


CH-CH-CH-CH * 


145.0 


209 3.4-dihydro-2il-l- 


1 


°»3 


0 


CH-CH-CH-CH (OOCm)^ 


212.1 


benzopyrem-2-yl 












210 3,4-dlhydro-ai-l- 


1 




s 


CH«CH-CH«CH base 


129.8 


ben2^yran-2-yl 












211 CgHj-CH-CH- 


I 


H 


s 


CH«CH-CH«CH ** 


177.8 
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5 



10 



212 CgHj-CH=CH- 


1 


n.C,H_ 
3 7 


s 


CH«CH-CH=CH 


155,4 


213 2-pyridlnyl- 


2 




s 


CH=CH-CH«CH ♦* 


139.5 


214 CgHj-CH-CH- 


1 




s 


chk:-ch=ch * 

1 


177.3 


215 3-pheiiyl-5-isoxazolyl 2 


4 


s 


3 

CH«CH-CH»CH * 


178.8 


216 4-P-C-H.- 
0 4 


4 


3 


s 


CH"CH-<H"CH (O0CW)2 


150 3 


217 H 


9 




s 


CH»CH-CH«CH * 


165.2 


218 CjHg-CH=CH 


1 




s 


ch«<:p--ch»ch * 


174.6 


219 CgHg-CK«CK 


1 




s 


CH-CH-CF-CH ♦ 




220 CgHg-CH-CH 


1 


C H CH 


s 


CH»CH-ai«CH * 


212.6 


221 CgHg-CH-CH 


1 


(CHj) CH 


s 


CH-CH-CH-CH ♦ 


170.5 


222 CgHj-Ca-CH 


1 


CH3 


S CH»CC1-CH=»CH base 


130.0 


223 CgHj-CH-CH 


1 


CH3 


S CH-CH-<x:l»CK * 


189.8 


224 CgHg-CH-CM 


1 


CH3 


S CC1«CH-CH«CH ♦ 


213.5 



* : (Z)-2-butenedloate <l:l) *• : (Z)-2-butene<lioate (1:2) 
*** : (B)-2-l>utenedloate (1:1) 



35 



Mo. Ar 


S 


S 




z 


a'»A^-A^»A^ cis base op in 












/trans salt 


•c 


225 2-CM300O-CgH^ 


3 


H 


CH3 


s 


CH=CH--CH=»CH - 


* 


177.0 


226 4-F-CgH^ 


6 


H 


CH3 


s 


CH«CH-CH»CH - 




140.0 


227 C^Hj 


5 


H 


CH3 


s 


CH*CH-CH«CH - 




179.9 


228 2-n.C3H^CgH^ 


3 


H 


*=«3 


s 


CH»CH^CH^ - 


« 


164.8 


229 3-P-C^H^ 
0 4 


3 0CH 


°*3 


s 


CH-CH-CH-CH els 




210.5 


230 S-CHj-CgH^ 


3 


H 


°S 


s 


CH«CP-CH«CH " 


base 


90.6 


231 3-F-C^H^ 
6 4 


3 


H 


°S 


s 


CH-C-CH-CH - 
CH 

3 

CH-^-CH«CH - 
CH 

3 


* 


140.7 


232 3-CH--C-H, 
4 0 4 


3 


H 


CH3 


s 


* 


165.6 
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233 CgHg 


4 


H 


CH3 


S 


234 4-CH30-CgH^ 


4 


H 


CH3 


S 


235 3-P-CgH^ 


3 


H 


CH3 


s 


236 CgHg 


4 


H 


°h 


s 


237 4-CH30-CgH^ 


4 


H 


°4 


s 



238 3-F-CgH^ 

239 4-F-CgH^ 

240 4-Cl-CgH^ 

241 ^-CHj-CgH^ 

242 3-F-CgH^ 

243 4-CH30-CgH^ 
|244 C 



'6"5 



245 3-P^gH^ 

246 S-CHj-C^H 



'6"4 



247 C 



I 

20 j248 
249 
1250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 



=6«5 



3-CH -C H 
3 6 4 

3 6 4 

3-CH -C H 
3 6 4 

3- ^3-^4 

4- CH3^6«4 
4-CH3<M:gH^ 

3- ^3'^6«4 
S«5 

«6«5 

*-<»3*^6"4 
V5 

4- Cl-C^H^ 
4-F-C^H^ 

*-°»3"^6"4 



3 
4 
4 
3 
3 
4 
4 
3 
3 



H 
H 
H 
H 
H 
H 
H 
H 
K 



I.C3H, 
I.C3H, 
I.C3II, 
I.C3II, 

I.C3I4 
I.C3H, 
CH3 
CH3 



k 

CH«CF-CH«CH • base 

CH»CF-CH-CH - 

CH«>CP-CH«CH - 

S CH-C-CH-CH - 

S CH=CH-CH«CH - 

S CH-CH-CH-CH - 

S CH-CK-<H«CH - 

S CH-CM--CH-CH - base 

S CK«CII-CCl-CH - 

.3 CH«CH-GH«CH - 

S CH«Cii-CH»CK * 

S CCl-CH-CH-CH - 

S CH-CH-C-CH - 
OCH^ 



141.4 



4 


OCH3 


°4 


S 


CH-CH-CH-CH 


cis 


**** 


198.3 


3 


OCH3 


CH3 


S 


CH-CH-CH-CH 


cls 




187.2 


4 


OCH„ 
3 


CH 

3 


S 


CH»CH-<K-CK 


Cl8 


**** 


214.6 


3 


H 


CH3 


s 


CH<H-CC1»CH 






151.0 


3 


H 


CH3 


s 


CCl-CH-CH-GH 






178.4 


4 


H 




s 


CH"CH-CP*CU 






157.2 


4 


H 


CH 
3 


s 


CCL-CH-CH»CH 






171. 1 


3 


H 


CH3 


s 


CH-CH-CP-CH 






163.8 


4 


H 


CH3 


s 


CH-CH-CP-CH 






185.1 


3 


H 




s 


CH«CH-CP«CH 






167.9 


4 


H 


CH3 


s 


CH-CH-CCl-CH 






200.4 


4 


H 


CH 
^3 


s 


CH-CH-CCl-CH 






143.1 


4 


H 


CH 


s 


CC1«CH-CH«CH 






176.8 


4 


H 


H 


0 


CH-CH-CH-CH 




2HC1 


251.2 


4 


H 


H 


0 


CH-CH-CH-CH 




2HC1 


239.8 


3 


H 


H 


0 


CH-CH-CH-CH 




2HC1 


246.6 
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263 


3 6 4 


4 


H 


H 


0 


CH»CH--CH«CH 


2HCI 


237.3 




264 


^"°*3-V4 


3 


H 


K 


0 


CH=CH-CH«CH 


- 2HC1 . 


219.2 


5 


265 


6 4 


4 


H 


H 


0 


v#n v«n **vn 


V 


'J 




266 


6^ 


4 


H 


H 


0 






4<J1« r 


















1/2H2O 

2HC1. 






267 


D 4 


3 


It 
n 


H 
n 


0 




224.8 


10 


268 




4 


OH 


H 


s 


CH»CH-CK»CH 


cis base 


158.2 




269 


3-CH -C H 


3 


OH 


H 


s 


CH-CH-CH-CH 


els base 


146.9 




270 


4-Cl-<:^H^ 
0 4 


4 


OH 


H 


s 


CH»CH-CH=CH 


ds base 


179.7 




271 




3 


OK 


H 


s 


CH-CH-CH-CH 


els base 


165.8 



15 ♦ : (Z)-2-butenedloate(l:l) 
** : (B)-2-but€ne<iioate(l:l) 



*** : ethanedloate (1:1) hemlhydrate 
**** : ethanedloate (1:1) 

In a similar manner there were also prepared: 
20 H-methyl-li-[l-[2-(phenylmethoxy)propyl]-4-plperldlnyl]-2-ben2o- 
thlazolamlne (Z)-2-butenedloate (1:1): mp.' 150. (272); 
N-me thy l-fi- 1 1- ( 2*me thy 1-3-phenoxypropy 1 )-4-plper Idlny 1 ]-2-benzo- 
thlazolamlne (Z)-2-butenedloate (1:1); op. 177.0*C (273); • 

N-methyl-li-[l-t2--(3-methylphenoicy)propyl]-4--plperldlnyl]-2-benzo- 
25 thlazolamlne (Z)-2-butenedloate (1:1); mp. leS.e'^C (274); 

N--[l-[2--(2,6-dlmethylphenoxy)propyl]-4-piperldlnyl]-H-ttethyl"2-benzo- 
thlazolamlne (Z)-2-butenedloate (1:1); n^. 130,4**C (275); 

li-[l-[2-(2r6-dlchlorophenoxy)propyl]-4-plperldlnyl]-N-methyl~2-benzo- 
thlazolamlne; mp. 108.0*'C (276); 

30 N-[ l-[2-(3 , 5-dlmethylphenoxy )propyl]-4-plperidlnyl]-M-methyl-2-"ben20- 
thlazolamlne (Z)-2-butenedloate (1:1): mp. 172*c (277); 
»- ( 2-benzothlazolyl ) -8-[3~ (3*£luorophenoxy )propy 1 ] -fi-niethy 1-8-azabl- 
cyelo[3.2.1]octan-3-amine (B)-2-butenedioate(l:l); mp. 171. 3*C (278); 
(B)-!^1&ethyl-N*-[8-(^-phenyl-2-propenyl)-8-azablcyclo[3.2.1]oc 

35 2-benzothlazolamlne ethanedloate(l:l); mp. 216.0'C (279); 



01842.57 

N- ( 2-benzothlazolyl)-ii-n»thyl-8- ( 4-phenoxybutyl )-8-a2ablcyclo[ 3,2,1]- 
octan-3-amine (B)-2-butenedloate(l:l); mp. 158.0'C (280); 
cls-N-iaethYl-N-[3-aethyI-l-<3-phenyl-2-prop9nYl)-4-plperldlnyl3-2- 

benzothlazolamlM (Z)-*2-butenedioate(l:l): op. 173. 7*C (281); 
5 cis-g-t3-n»thoxy-l-(3-pheiiyl-2-propenyl)-4-plperldlnyl]-^-oethyl-2- 

benzothlazolamine ethanedloated:!); mp. 230. 2*C (282); 
li-(2-benzothlazolyl)-S-B»thyl-8-t3-(3-«ethylpheno:qr)Pfopyll~®~"*" 
blcyclot3.2.l]octaft-3-amlnft ethanedloate(l:l); xsf» 183. 3»C (283); 
N-m8thyl-|l-tl-(4-phencacybutyl)-3-plperldlnyl]-2-benzothla2olaBlna 

10 ethanedloate(l:l); np. 152.5»C (284); 

g_[l>[3_(3_£luorophenoxy)propyl]-3-plperldlnyl]-li-iiiethyl-2-benzothia- 

zolaoine ethanedloate(l:l); mp. 164. 5°C (285); 
ii-Bethyl-M-[l-(3-ph8nyl-2-propenyl)-3-plperldlnyll-2-ben2othiar 

zolamlne ethanedloated: 1): mp. 202. 8*C (286); 
15 N-methyl-H-tl-I3-(3-methylphenc>xy)prqpyll-3-pip«rldliiafl3-2-benzothl«r 

zolaffline ethanedloate(l:l); mp. 151.3*C (281); 

M-Il-t4-(4-meth0xyphenoKy)butyl]-3-piperidlnyl]-li-methyl-2-benzothl«- 
zolamlne ethanedloated :1); mp. 152.3*C (288); 

S-tl-[4-(4-£luorophenoxy)butyl]-3-plperldlnyl]-li-«ethyl-2r-benzothlar 

20 zolaffline ethanedloated:!): mp. 163. 2*C (289); 

N-[l-t3-(4-£luorophen(«y)-l-nethylpropyl3-4-plperldlnyl)-i!-aathyl-2- 

benzothlazolamlne; mp. 115. 0*C (290); 

N- [ I- [4- ( 3-chlorophenoxy )buty 1 ]-3-plperldiny U-M-nethy l-2-ben20thla- 
zolamlne (B)-2-butenedioate(l:l); ap. 138. 6'C (291); 
25 N-nwthyl-fi"! l-(3-phenyl-2-prqpenyl)-3-pyrrolldlnyl)-2-ben20thiazol- 
amine 4-inethylbenzene8ulfcnate(l:2); mp. 198.8*C (292); and 
cis-4-(2-ben2othlazolylamlno)-l-(3-phenyl-2-propenyl)-3-plperidinol: 

np. 198, 3*C (293). 
Example 29 

30 A mixture oE 3 parts of l-broiBO-3-metlvlbutane, 3.7 parts of 
|f-nethyX-^(4-plperidlnyl)-l-benzothlazolamine. 4.2 parts of 
potassium carbonate and 80 parts of 2-prapanone vas stirred and 
refluxed overnight. «ie reaction mixture was poured onto %iater and 
the product was extracted with methylbenzene. The extract was dried. 

35 filtered and evaporated, the residue was converted into the (Z)-2- 
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butenedloate salt In 2-propanol. The salt was filtered off and 
dried, yielding 5 parts (77%) of li-methyl-N-[l-(3-methylbutyl)- 
4-plperldlnyl]-2-benzothla2olamlne (Z}-2-butenedloate (1:1); mp, 
197,2*C (294). 
5 Example 30 

h mixture of 3 parts of (3-chloro-l-propenyl) benzene. 2.6 parts 
of 2-[methyl(4-plperldlnyl)amlno]-5-benzothla2ololt 3.5 parts of 
N,|h-dlethylethanamlne and 90 parts of ll«H-dlfflethylformamlde was 
stirred and heated for 24 hours at eO^'C. The reactlm mixture was 

10 cooled, poured onto water and the product was extracted with 

methylbenzene. the extract was washed with water, dried, filtered 
and evaporated. The residue was purified by column chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(97:3 by volume) as eluent. The pure fractions %#ere collected and 

15 the eluent was evaporated. The residua was converted into the 
(B)-2-butenedioate salt in ethanol. The salt was filtered off and 
dried, yielding 1 part (20%) of 2-tmethyl[l-(3-phenyl-2-propenyl)- 
4-piperidinyl]amino]-5-benzothiazoloI (B)-2-butenedioate( 1 : 1) ; b^. 
228. 4'C (295). 

20 Example 31 

To a stirred mixture of 1.1 parts of a sodium hydride dispersion 
50% and 45 parts of H'H^dlmethylformamide were added 3.1 parts of 
4-[(2-benzothia2olyl)methylamlno)"l-piperidinepropanol and the whole 
was stirred and heated for 2 hours at about 60*C. After cooling to 

25 about 15'c, 1.65 parts of 4-chloropyridine hydrochloride were added 
and stirring was continued overnight at 60*C. The reaction mixture 
was cooled and" the solvent was evaporated. The residue wets ta)cen up 
in water and extracted %fith methylbenzene. The extract was dried, 
filtered and evaporated. The residue was purified by filtration over 

30 silica gel using a mixture of trichloromethane and methanol (98:2 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was crystallized from 2.2'-oxybis- 
propane, yielding, after drying. 1.5 parts (38%) of M-methyl-N-[l- 

[3-{4-pyridinyloxy)propyl]-4-piperidiiiyl]-2-benzothiazolamine 
35 acmohydrate; mp. 96.3*C (296). 



10 



15 
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gy Ample 32 

A mixtiire of 4.75 parts of cyclopentanone, 4.1 parts of 
N-(l-inethylethyl)-N-(4-plperldlnyl)-2-benzothlazolaiBlne and 200 
parts of methanol was hydrogenated at normal pressure and at roon 
temperature with 2 parts of palladlum-onrcharcoal catalyst 10%. 
After the calculated amount of hydrogen was taken up, the catalyst 
was filtered off over Hyf lo and the filtrate was evaporated. The 
residue was purified by colunn chrooatography over silica gel using 
a mixture of trlchloromethane and methanol (98.5:1.5 by volume) as 
eluent. The pure fractions were collected and the eluent was 
evaporated, the residue was converted into the (z)-2-butenedloate 
salt in 2-propanol. The salt was filtered off and dried, yielding 
3.9 parts (56.6%) of H-(l-cyclopentyl-4-piperldlnyl)-|!-(l-B»thyl- 
ethyl)-2-benzothlazolamlne (z)-2-butenedloate(l:l); mp. IIB.S'C 
(297) . 

In a similar manner there were also prepared: 
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307 cyclopentyl 
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* : (Z)-2-but€nedloAte (1:1) 
** : (B)-2-butenedloate (1:1) 
15 In a slailar manner there were also prepared: 

cls-4-[4-[(2-ben20thla2olyl)methylamlno]-l-plperldlnyl]-l-(4-£luQra- 
phenyDcyclohexanecarbonltrlle; mp. 184,7*C (316); 

(cls-^trans)^[l-[4^(4-fluo^ophenoxy)cycl<a^exyl]-4^plperldlnyl]-li" 
methyl-2-benzothlazolamine; mp. 198. 4*C (317); 
20 cls-4-[4-[(2-benzoxazolyl)methylamlno]*l-plperldlnyl]-l-(4-eLuoro- 
phenyDcyclohexanecarbonitrlle; mp. 199. 6*0 (318); and 

M-[ l-( lH-indol-3-ylmethy l)-4-plperldinyl]-li-methyI-2-ben20thiazol- 
amine; mp. 178.3*0 (319). 

Example 33 

25 A mixture of 2.5 parts of [(4-f luorophenoxy)methyl]oxlrane. 3.7 

parts of N-methyl-N-(4-plperldlnyl)-2-ben2othlazolamine. 45 parts of 
methylbenzene and 40 parts of methanol was stirred and refltixed for 
24 hours. The reaction mixture was evaporated. The residue was 
converted into the hydrochloride salt in 2-propanol. The salt was 

30 filtered off and dried, yielding 6 parts (85%) of 4-[(2-ben2othia- 

zolyl)methylamino]-a-[(4-fluorophenoxy)inethyl]-l-piperidineethanol 
mondhydrochloride; mp. 168.4-178.8*0 (320). 

Following the same procedure and using equivalent amounts of the 
appropriate starting materials r there %fere also prepared: 
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* : (z)-2-butenedlodte (1:1); ** : (z)-2'-butene41oate (1;2) 
*** : (B)-2-butenedloate (2:1) 

In a similar manner there were also prepared: 
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: (Z)-2-butenedloata (1:1) 
** : (B)-*2-butenedloate (1:1) 

In a similar manner there %9ere also prepared: 
4-[(2-benzothUzolyl)metliylamlno]-a-(4-^thox]rphenyl)-l*p^rldlne^ 
ethanol; mp. 168. 1*C (394); 
35 4-[(2-benzothlazolyl)methylamlno]-a-(4-fluorophenyl)-l-plperldlne- 
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ethanol; np. 178. 5»C <395); 

3-t < 2-ben2othl«2oly Dmethy lanlnoj-a- (phenoxyme thy I ) -S-azabl- 
cyclo[3.2.l]octane-8-ethaiiol ethanedloated:!); mp. 188. 6«C (396); 
3-t (2-ben2othl«zolyl)methylamlno]-o-[ ( 4-Cluorophenoxy)methyl]-l- 
5 piperldineethanol ethanedloate (1:1); mp. 182.7"C (397); 

3-( (2-ben2othla20lyl)n»thylaBlnoJ-«-[ (3-chlorophenoxy)B»thyl]-l- 
plperidineethanol ethanedloate (1:1); op. 172. 9»c (398); 

3- [ (2-ben2othlazolyl )methylamlno]-«-(phenoxymethyl)-l-plperidliie- 
ethanol ethanedloate (1:1); op. 180. 2'C (399); 

10 3-[ (2-benzothlazolyl)oethylaolno]-a-( (3-chlorophenoxy)«ethyl]-l- 
pyrrolldineethanol ethanedloate(l:l); op. 158. S'C (400); 

*-t ( 3-chlorophenoxy)oethyl]-4-( thlazololS. 4-b]pyrldln-2-yl- 
amlno)-l-plperldlneethanol; op. 127. 4*c (401); 

(A) -4-(2-benzoxazoly lamlno)-o-(2.3-dlhydro-l . 4-b6nzodloxln-2-yl)-l- 
15 p^rldlneethanol dUiydrochlorlde; op. 229. 8*c (402); 

(B) -4-(2-benzoxa201ylaalno)-«r-(2.3-dlhydro-U4-benzodloxln-2-yl)-l- 
plperldineethanol dihydrochlorlde.hemlhydrate; np. 245. 3'C (403); 

4- [(2-benzoxa2olyl)oethylamino]-a-(4-MthoxyphenyI)-l-plperldlne^ 
ethanol dlhydrochlorlde; op. 231. l»c (404); 

20 3-[ (2-benzothla2olyl)Bethylamlno]-a-t (4-f luorophenoxy)»ethyl]-l- 
pyrrolldlneethanol 4-methylbenzenesuieonate(l:2); mp. 199.8*C (405); 

0- [ ( 4-f luorophenoxy)methyl]-4-[ ( l-inethylthlazolo[5 , 4-b)pyrldlii- 
2-yllden)amlno]-l-plperldlneethanol: mp. 150. 2»C (406); 

4-((3-oethyl-2(3ii)-benzothlazolyllden)amino]-a-(phenoxymethyl)- 
25 1-plperldlneethanol (Z)-2-butenedloate(l:2); op. 152. 8«c (407); 

4-( ( 2-benzothlazolyl )methylamino]-a-[ [ (2, 4-dlchlorophenyl)methoxy]- 
methyl]-l-plperldlneethanol ethanedloate{l:l); mp. 158. I'c (408); 

ort(4-£luorophenoxy)oethyl]-4-[(oxazolot4,5-b]pyrldln-2-yl)aoino]- 

1- piperldlneethanol (E)-2-butenedloate(l:l); op. 195.4»c (409); 

30 (+)-(R)-4-[ (2-benzothlazolyl)oetliylaolno]-a-C ( 4-f luorophenoxy)- 
■ethylj-i-piperldlneethanol dlhydrochlorlde mp. I79.2*c, [•] - 
♦ 12.49* (c - 0.5% In methanol) (410); and 

(-)-(S)-4-[(2-benzothla2olyl)oethylamlno]-«-((4-Eluorophenoxy)methyl 
]-l-plperldlneethanol dlhydrochlorlde; 19. 175. 7»c, l«) - - 11.37* 
35 (c » 0.5% In methanol) (411). 
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In a similar manner there is also prepared: 
a-[(4-fluorophervyl )methyl]-4-[(oxa20lo[4r5-d]pyrldin-2-yl)amlno]- 
1-piperidineethanol (412)* 
Example 34 

5 A mixture of 2.7 parts of 2.3-dlhydro-2-oxlranyl-l,4- 

benzodioxin* 3.5 parts oE K-nethyl-Hr(4-piperidinyl)*2-benzoxazol- 
amine f 45 parts of methylbenzene and 40 parts of methanol was 
stirred and refluxed overni^t. The reaction mixture t«as evaporated 
and the residue was separated by colum chromatography over 

10 LiChroprep. RP 18 using a mixture of water » asnonium acetate and 
methanol (30:0.5:70 by volume) as eluent. the first fraction 
(2V-isomer) was collected and the eluent was evaporated. The residue 
was taken up in water and the solution was treated with sodium 
hydroxide. The product was extracted %iith trichlorome thane. The 

15 extract was washed with water » dried, filtered and evaporated. The 
residue was crystallized from 2-propemolr yielding 0.3 parts (5%) of 
( A) -4- [ ( 2-benzoxazoly 1 )me thy lamino]-a* ( 2 » 3^ihydro-l • 4-ben2a- 
dioxin-2-yl)-l-piperidineethanol: mp. leO.a'^C (413). 
the second fraction (B-isomer) was collected and the eluent was 

20 evaporated. The residue was taken up in water and the solution was 
treated with sodium hydroxide. The product was extracted with 
trlchloromethane. The extract was washed with water, drledf filtered 
and evaporated. The residue was crystallized from a mixture of 2»2'** 
oxyblspropane and methanol, yielding 1.3 parts (21%) of (B)-4--[(2- 

25 benzoxazolyl)methylamino]-a-(2 r 3-dihydro-l,4-benzodioxlii-2-yl)- 
1-piperidineethanol; mp. 120.9''C (414). 

In a similar manner there were also prepared: 
( A) -4- [ ( 2-benzpthiazoly 1 )methy lamino]-a- ( 2 , 3-dihydro-l , 4-ben20- 
dioxin-2-yl)-l-piperidineethanol: mp. 142.0*0 (415). 

30 ( B )-4- [ ( 2-benzo thlazoly 1 )ma thy lamino]-a- ( 2 r 3-dihydro-l 1 4-ben20- 
dioxin-2-yl)-l-piperldineethanol; mp. 134.2*C (416). 
Example 35 

A mixture of 3.6 parts of [(3-chlor^henoxy)methyl]oxiranef 3.3 
parts of |l-methyl-M-(3-pyrrolidinyl)*2-benzoxazolamlne and 90 parts 
35 of methylbenzene was stirred and refluxed overnight. The reaction 
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mixture was evaporated. The residue was purified by column 
chromatography over silica gel using a mixture of trlchloromethane 
and methanol (99:1 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was converted 

5 Into the 4-methylben2enesulfonate salt In 2-propanol. The salt was 
filtered off and dried, yielding 5 parts (5iB%) of 3-[(2-benzox- 
azolyl)methylamlno]-a-[(3-chlorophenoxy)methyl]-l-pyrrolldlne- 
ethanol 4-iaethylbenzenesulfonate(l:l); mp. 96.8*C (417). 
In a similar manner there were also prepared: 

10 4-[ (2-ben20thlazolyl)methylamlnol-o-[ (3-f luorophenoxy)methyl- 
1-plperldlneethanol dlhydrochlorlde; mp. 205. 2*C (418); 
4- [ ( 2-ben20thlazoly 1 ) ( pheny Imethy 1 ) amlno]-a- [ ( 4-f luorophenory )- 
methyl]-l-plperldlneethanol (B)-2-butenedloate(2:l):mp. 163*5*C 
(419): 

15 4-[methyl (6-methyl-2-benzothlazolyl )amlno]-a-(phenoxymethy 1 )- 
l-piperldlneethanol: mp. 140.6*C (420); 

a-[ ( 4-f luoropheno3v)nie thy l]-4-[methyl (G-methyW-benzothlazolyD- 
amlnoJ-l-plperldlneethanol; mp. 105.5*C (421); 

a-[(3-fluorophenoxy)methyl]-4-[methyl(6-methyl-2-benzothlazolyl)- 
20 amlno]-l-plperldlneethanol; i^. 109.6*C (422); 

4-t ( 2-benzothlazolyl) (phenylmethyl)amlno]-4-[ (4-chlorophenoxy)met- 
hyl]-l-plperldineethanol (E)-2-butenedioate(2:l); mp. 172.0*C (423): 
4-[ (2-benzothlazolyl)methylaffllno]-oi-[ (4-f luorophenoxy}methyl]-a- 
methyl-l-plperldlneethanol 4-fflethylbenzenesulfonate(l:2); mp. 
25 207 •S'C (424); 

cls-4- [ ( 2-benzothla2oly 1 )methy lamlno]-3-hydroxy-a- (phenoxymethy 1 )- 

1- plperldlneethanol; mp. 152. 2*C (425); 

cls-4-[ (2-benzothlazolyl)amlno]-a-[ (4-f luorophenoxy}methyl]-3-hydr- 
oxy-l-plperldlneethanol (Z)-2-butenedioate(l:2); mp. 156. 7*c (426): 
30 and 

4-[ (2-benzothlazolyl)methylamlno]-^-[ [ (2t3-dlhydro-l , 4-benzodloxln- 

2- yl)-methoxy]methyl]-l-plperldlneethanol (E)-2-butenedloate(l:l); 
mp. 146.5*C (427). 

Example 36 

35 A mixture of 2.77 parts of t(3-chlorophenoxy)methylloxlrane. 4.92 
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parts of |l-(3-methyl-2(3|f)-benzothlazolylldene)-4-plperidlnaaine 
monohydrobromldaf 2.12 parts of sodium carbonate t 60 parts of 
methanol and 68 parts of methylbenzene was stirred and ref Luxed 
overnight. The reaction mixture was cooled and the solvent was 

5 evaporated. The residue was purified by filtration over silica g&l 
using a mixture of trlchloronethane and methanol (99:1 by volume), 
as eluent. The pure fractions were collected and the eluent was 
evaporated. The residue was converted Into the (Z)*2-butenedloate 
salt In 2-propanol and methanol. The salt %»as filtered off and 

10 dried, yielding 5.5 parts (55%) of a-[(3-chlorophenoxy)fflethyl]-4- 
[ (3-'methyl*2(31i)-ben2othlazolyllden)amlno]-l-plperldlneethanol 
(Z}-2-butenedloate(l:2); qp. 157. 6*0 (428). 

In a similar manner there were also prepared: 
a-[(4-fluorophenoxy)methyl]-4-[(3-methyl-2(3Ii)-benzothlazolyl- 

15 lden)amlno]-l-plperidlneethanol (Z)-2-butenedloate (1:2); np. 
140.2"C (429); and 

3- [(2-ben2othlazolyl)methylamlno]--a-(phenoxymethyl)-l-pyrrolldlne- 
ethanol 4-methylbenzenesulfonate(l:2); mp. 196.3*C (430). 
Example 37 

20 A mixture of 2.5 parts of [(4-fluorophenoxy)methyl]oxlrane» 4.3 
parts of S-butyl-N-(4-plperldinyl)-2->benzothiazolaffllnet 45 parts of 
benzene and 40 parts of methanol was stirred and ref luxed overnight. 
The reaction mixture was evaporated. The residue was purified by 
column chromatography over silica gel using a mixture of trichloro- 

25 methane and methanol (97:3 by volume) as eluent. The pure fractions 
were collected and the eluent was evaporated. The residue was 
cOTverted into the (B)-2*butenedloate salt in ethanol. The salt was 
filtered off and dried, yielding 5.6 parts (72%) of 4-[(2-benza- 
thlazolyl)butylamino]"-a-[(4-fluor^henoav)Bethyl]-l-plperldlne- 

30 ethanol (B)-2-butenedloate(2:l); mp. 196.8*0 (431). 
m a similar manner there were also prepared: 

4- [ (2-benzothlazolyl)butylamlnp]-a-[ (4-chlorophenoxy)methyl]- 
1-plperidlneethanol (B)-2-butenedloate(2:l); mp. 192.2*0 (432). 
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Bxample 38 

A mixture of 1.8 parts of (B)-3,4-dlhydro-2-oxlranyl-2a-l-ben20- 
pyran. 2.3 parts of N-methyl-ii-(4-plperldlnyl)-2-ben2oxa2olamln6 and 
40 parts of ethanol was stirred and refluxed overnight. The reaction 

5 mUture was evaporated. The oily residue was purified by column 
chromatography over silica gel using a mixture of trlchlorcmathane 
and methanol (90:10 by volume) as eluent. The pure fractions were 
collected and the eluent was evaporated. The oily residue was 
converted Into the ethanedloate salt In 2-propanol. The salt was 

10 filtered off (slowly), washed with 2-propanol and 2,2'-oxyblspropane 
and dried, yielding 3.82 parts (77.6%) of (B)-4-[(2-benzoxazolyl)- 

methylaBlno]-a-(3,4-dlhydro-a-l-ben2opyran-2-yl)-l-plperldlne- 
ethanol ethanedloate (1:1); np. 192. 5'C (433). 

Following the same procedure and using equivalent amounts of the 
15 appropriate starting materials, there were also prepared: 

(A) -4-( (2-ben2othla2olyl)methylamlno]-«-(3 ,4-dlhydro-^l-ben20- 
pyran-2-yl)-l-plperldlneethanol ethanedloate(l:l}; mp. 195. O'C (434); 

(B) -4-[(2-ben20thlazolyl)BethylamlnoJ-«-(3,4-dlhydro-23i-l-ben2o- 
pyran-2-yl)-l-plperldlneethanol; mp. 133. 4*C (435); 

20 ( A)-4-[ ( 2-ben20xazoly 1 )metfaylamlno]-«r- (3 , 4-dlhydro-^l-ben20pyran- 
2-yl)-l-plperldlneethanol ethanedloate (1:1); mp. 206.0*C (436); 
A -4-[ (2-ben20thla2olyl)methylamlno3-a-(3 ,4-dlhydro-^l-ben20- 
pyran-2-yl)-l-plperldlneethanol ethanedloate(2:5); mp. 159.0*C (437); 
(A )-4-( ( 2-benzothla2oly I )methylamlno]-a- ( 3 , 4-dlhydro-at-l-benzo- 

25 pyran-2-yl)-l-plperldlneethanol; mp. I86.30C: [a]^» -4.61* 
(c - 1% In methanol) (438); and 

A -4-[ (2-ben2othlazolyl)methylamlno)-o-(3,4-dlhydro-2H-l-ben20- 
pyran-2-yl)-i-piperldlneethanol; mp. 138. 50C; [a]^^« 47.60* 
(c - 1% In methanol) (439). 
30 B»«mpl> -iQ 

A mixture of 3.7 parts of t(phenylthlo)methyl]oxlrane, 5.0 parts 
of M-methyl-N-(4-plperUlnyl)-2-ben2othla2olamlne and 120 parts of 
2-prppanol was stirred overnight at reflux toiqperature. The reaction 
mixture was evaporated. The residue was converted Into the (2)-2- 
35 butenedloate salt In 2-propanol and 2,2'-oxybl8propane (5:1 by 
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volume), the salt was filtered ofE and dried* yielding 8.3 parts 
(78,3%) o£ 4-[(2-ben20thiazolyl)niethylamino]-a-({phenylthlo)- 
methyl]"l*piperidineethanol (Z}-2-butenedioate(l:l); np. 160. 2*C 
(440). 

5 In a similar manner there i#ere also prepared: 

4-[ (2-benzothiazolyl)mathylamino]-a-[ (2*-bromo-4*Cliiorophenoagf )* 
methyl]-l-piperidineethanol: mp. 124. 6*C (441); 
4- [ ( 2-benzo thiazoly 1 ) me thy lanino] -a- [ [ ( 4-f luorcpheny 1 ) thio]methy 1 )- 
1-piperidineethanol (Z)-2-butenedioate(l:l); mp. 140. 6*C (442): 

10 4-t (2-benzothiazolyl)methylamino]-a-[ [ (4-chloroph6nyl)thio]methyl]- 
l-piperidineethanol (2)-2-butenedioate(l:l): mp. 174. 1*C (443): 
4-[ ( 2-benzoxa201yl)me thy lamino]-oi-[ [ ( 4-£luorophenyl ) thio]methyl]-l- 
piperidineethanol (Z)*-2-butenedloate(l:l):mp. 141. 7*C (444): 
4-[ (2-benzoxazolyl)methylamino]-«-[ [ (4-chlorpphenyl) thiojmethyl]- 

15 1-piperidineethanol (Z)-2-butenedioate(l:l): mp. 168.8*C (445): 
4-[ (2-benzoxazolyl)methylafflino]-«-[ (phenyl thio)methyl]-l-piperi- 
dineethanol (E)-2-butenedioate(2:l): mp. 180. 2*C (446); and 
a-[ (4-£luorophenQxy)methyl]-4-[ ( thiazolo[4 1 S-clpyridln-Z-yDaalno]* 

1- piperidineethanol ethanedioate(l:2); mp. 195.9*C (447) • 
20 Example 40 

A mixture o£ 1.65 parts o£ l-(4-£luorobenzoyl)aziridine (solution 
in benzene 1.2M)« 2.1 parts o£ {l-(4-piperidinyl)-2-benzoxazolamine 
and 90 parts o£ methylbenzene was stirred and refluxed overnight. 
The reaction mixture was evaporated and the residue yas crystallized 
25 £rom 2-propanol. The product was filtered o££ and recrystallized from 

2- prqpanone, yielding 1.3 parts (34%) of N-(2-[4-[(2-benzoxazolyl)- 
amino]-l-piperidinyl]ethyl]-4-fluorobenzamide: mp. 173. 3*C (448) • 

In a similar manner there were also prepared: 
H"I2-[4-[2-(benzoxa20lyl)methylamlno]-l-piperldinyl]ethyl]-4-fluoro- 
30 benzamide: mp. 162.9*C(449). 
Example 41 

A mixture of 3.2 parts of 4-(l-ethenyl)pyridine, 2.1 parts of 
N-(4-piperidinyl)-'2-benzoxazolamine and 80 parts of 1-butanol was 
stirred and refluxed for 48 hours. The reaction mixture was 
35 evaporated. The residue was purified by column chromatography over 
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silica gel using a mixture of trlchlorcoethane and methanol (97:3 by 
volume) saturated with ammonia, as eluent. The pure fractions were 
collected and the eluent was evaporated. The residue was crystallized 
from 2.2'-o3tyblspropane, yielding 2 parts (62%) of M-[l-(2-(4- 

5 PyrMlnyl)etbyl]-4-plperldlnyl]-2-benzoxa2olamlnej ij^. U6.9*c (450). 
In a similar manner there were also prepared: 

!i-tl-t2-(2-pyrldlnyl)ethyl]-4-plperldlnyl]-2-ben«,xa2olamlne; BP. 
130«C (451); and 

!H»ethyl-ii-[l-t2-(2>pyrldlnyl)ethyi]-4-piperldlnyll-2-benioxa«ola«lne; 
10 mp. 102.3'C (452). 

Example 42 

A mixture oE 4.2 parts of 4-[(2-benzothla2olyl)Bethylamlno]-«- 
[(4-fluorophenoxy)methyl]-l-piperldlneethanol. 4.1 parts of acetic 
add anhydride. 0.1 parts of 4-methylben2enesulfonlc add and 135 
parts of methylbenzene was stirred and reflux«l overnight. After 
cooling to room temperature, the reaction mixture was washed with a 
sodium hydroxide solution 5% and with water, dried, filtered and 
evaporated. The residue was crystalllxed from 2.2'-oxyblspropane. 
The product was filtered off and dried, yielding 3.5 parts (77%) of 

4-[(2-ben2othla2olyl)methylanlno]-«-[(4-Eluorophenoxy)methyl)- 
1-plperldlneethanol acetate(ester): qp. 100.0'C (453). 

TO a Stirred and hot (60*0 solution of 4.2 parts of 4-t(2- 

benzothlazolyl)methylaalno]-«-[(4-fluorophenoxy)methyll-l-plperl- 
dlneethanol In 90 parts of N.N-dlmethylformamlde were added dropwlse 
2.3 parts of decanoyl chloride. Upon completion, stirring was 
continued for 24 hours at fiO'C. After cooling to room temperature, 
the reaction mixture was poured onto water and the whole was treated 
with sodium hydroxide. The aqueous phase was decanted and the 
residual product was washed three times with water and dissolved in 
trlchloromethane. The organic layer was dried, filtered and 
evaporated. The residue was purified by column chromatography over 
silica gel using a mixture of trlchloromethane and methanol (97:3 by 
volume) as eluent. The pure fractions were collected and the eluent 
was evaporated. The residue was converted into the (Z)-^butene- 
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dioate salt In a mixture of 2-propanone and 2,2'-oxyblspropane. The 
salt was filtered off and dried, yielding I. I parts (16%) of (2-t4- 
[ (2-ben2othla2olyl)methylamlno)-l-plperldlnyl)-l-t (4-eiuorophenoxy)- 

methyl]ethyl)decanoate (2)-2-!«itenedloate(l:l); np. 134.2'C (454). 

5 Pvampla 44 

3.4 Parts of f ci3»tran3 )-M-ri-[4-(4-tluorophenoxy)cyclo- 
hexyl]-4-plP»rldlnyll"l!^**'yl~2"^«''»*®'*»^*®l«»l"* separated by 
column chromatography (HPLC) over silica gel using a mixture of 
trlchloromethane and methanol (98:2 by volume) as eluent. 

10 -The first fraction (ft-lsomar) was collected and the eluent was 
evaporated. The residue was crystallized from 2-propanol. yielding 
0.34 parts of (A)-H-[l-[4-(4-fluorophenoxy)cyclohexyl]-4-plperl- 
dlnyl3-»-methyl-2-benzothlazolamlne; mp. 155.5*C (455). 
-The second fraction (B-lsomer) was collected and the eluent was 

15 evaporated. The residue was crystallUed from 2-propanol. yielding 
0.34 parts of (B)-g-ll-l4-(4-fluorophanoxy)cycl9hexyl]-4-plperl- 
dlnyl]-li-methyl-2-benzothlazolamlne; mp. 116.5*C (450. 

gvamplo 4S 

TO a stirred solution of 5 parts of 4-((2-ben20thlazolyl)mothyl- 
20 amlno]-«-l(4-fluorophenoxy)methyl]-l-plperldlneethanol In 80 parts 
of ethanol were added 1,8 parts of (♦)-(R-(R»,R*)]-2.3-dlhydroxy- 
butanedlolc add while boiling, the product was allowed to 
crystallize. It was filtered off and dried, yielding 5.5 parts (94%) 
o£ (+)-4-[ (2-ben20thlazoly l)methylamlno]-«-[ ( 4-f luorophenoxy)- 
25 methyl]-l-plperldlneethanol (R-(R*.R*))-2.3-dlhydroxybutanedloate 

(2:1): op. 189. l*C (457). 

In a similar manner there %»ere also prepared: 
4-[ (2-benzothlazolyl)methylamlno]-a-t (4-£luorophenoxy)methyl]-l- 

plperldlneethanol 2-hydroxy-l.2,3-propanetrlcarboKylate(l:l): 

30 mp. 146.7'C: (458) and 

4-[ (2-benzothlazolyl)methylamlno]-*-[ (4-eiuorophenoxy)methyl]-l- 
plperldlneethanol (Z)-2-butenedloate (1:1); mp. 127.6*C (459). 
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c, PhannacolgK^ical Examples 

The useful antl-anoxic properties of the compounds of formula (I) 
can be demonstrated in the following test procedures. 

Example 46 ; 

KCM Teat in Rats , 

Histotoxic anoxia is produced by a rapid intravenous injection of 
potassium cyanide (KCN) in rats, 

KCM in control rats induces abdominal contractions and clonic 
seizures and is lethal within 2 minutes. The protection from KCN induced 
lethality appears to be a simple way of evaluating quantitatively the 
antl-anoxic properties of the test compounds. Kale Vistar rats weighing 
+ 200 g were treated subcutaneous ly with a test compound. One hour after 
treatment there was injected intravenously a KCH solution at a dose of 5 
mg/kg body weight. Survival after 2 minutes was evaluated and BDj^- 
values %0ere determinated. 

*® °^50"^*^^^® compounds of formula (i) are listed in 

table I. Said BD^g-values are those values in mg/lcg body weight 
capable of protecting 50% of the tested animals against KOf-lnduced 
lethality. 

The compounds listed in table 1 are not given for the purpose of 
limiting the Invention thereto but only to exemplify the useful 
pharmacological activities of all the compounds within the scope of 
formula (I). 



Cocopound number 


BDjQ-valuea In mg/kg body weight 


1 


S 


9 


2.5 


10 


5 


11 


1.25 


15 


0.63 
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415 



10 



438 



10 



5 



440 



10 



442 



2.S 



443 



10 



446 



10 



452 



5 
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D) Compositi on gyainplag- 

The following fonmilatlons exen^llfy typical pharmaceutical 
15 compositions in dosage unit form suitable for systemic administration to 
animal and human subjects in accordance with the instant invention. 

"Active Ingredient ' (A.I.) as used throughout these examples 
relates to a confound of formula (I) or pharmaceutically acceptable add 
20 addition salt thereof. 

B»«iiip1» AH ' OHM. pK»8 

500 Orams of the A.l. was dissolved in 0.5 liters of 2-hydroxy- 
pr^anoic add and 1.5 liters of the polyethylene glycol at 60-80*C. 

25 After cooling to 30-40»c there were added 35 liters of polyethylene 

glycol and the mixture was stirred well. Then there was added a solution 
of 1750 grams of sodium saccharin in 2'. 5 liters of purified water and 
while stirring there were added 2.5 liters of cocoa flavor and 
polyethylene glycol q.s. to a volume of 50 liters, providing an oral 

30 drop solution comprising 10 milligrams of the A.I. per milliliter. The 
resulting solution was filled into suitable containers. 
Example 48 t ORAL SOLUTIOII 

9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 
4-hydroKybenzoate were dissolved in 4 liters of boiling purified water. 

35 In 3 liters of this solution were dissolved first 10 grams of 
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2,3-dihydroxybutanedlolc acid and thereafter 20 grains o£ the A.I. The 
latter solution was combined with the remaining part of the former 
solution and 12 liters 1,2,3-prcpanetrlol and 3 liters of sorbitol 70% 
solution were added thereto. 40 Crams of sodium saccharin were dissolved 

5 in 0.5 liters of water and 2 milliliters of raspberry and 2 milliliters 
of gooseberry essence were added. The latter solution was combined with 
the former, water was added q.s. to a volume of 20 liters providing an 
oral solution comprising 20 milligrams of the active ingredient per 
teaspoonful (5 milliliters). The resulting solution was filled in 

10 suitable containers. 

gy^mplft ^9 t CAPSULH5 

20 Crams of the A.I., 6 grams sodium lauryl sulfate, 56 grams 
starch, 56 grams lactose, 0.8 grams colloidal silicon dioxide, and 1.2 
grams magnesium stearate were vigorously stirred together. The resulting 
15 mixture was subsequently filled Into 1000 suitable hardened gelatlng 
capsules, comprising each 20 milligrams of the active ingredient. 
Example 50 t PH -M-CORTED TABLBTS 

PreBaratlon of tablet core 

A mixture of 100 grams of the A.I., 570 grams lactose and 200 grams 
20 starch was mixed well and thereafter humidified with a solution of 5 
grams sodium dodecyl sulfate and 10 grams polyvlnylpyrrolidwie 
(Kollidon-K 90») in about 200 milliliters of water. The wet powder 
mixture was sieved, dried and sieved again. Then there was added 100 
grams mlcrocrystalline cellulose (Avlcel*) and 15 grams hydrogenated 
25 vegetable oil (Sterotex •). The whole was mixed well and coo^ressed 
into tablets, giving 10.000 tablets, each containing 10 mllligraas of 
the active ingredient. 
Coating 

TO a solution of 10 grams methyl cellulose (Hethocel 60 HO*) in 
30 75 milliliters of denaturated ethanol there was added a solution of 5 
grams of ethyl cellulose (Bthocel 22 cps •) in 150 milliliters of 
dichloromethane. Then there were added 75 milliliters of dichloromethane 
and 2.5 milliliters 1,2,3-propanetrlol. 10 Crams of polyethylene glycol 
was molten and dissolved in 75 milliliters of dichloromethane. The 
35 latter solution was added to the former and then there were added 2.5 
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gr^ Of magnesium octadecanoate. 5 grams of polyvinylpyrrolidone .nd.30 
milliliters of concentrated colour suspension (Opaspray K-l-2109.) and 
the whole was homogenated. 

The tablet cores were coated with the thus obtained mixture In a coating 
apparatus. " 
Example 51 t iMJgcraBLB soLUTTnM 

1.8 Grams methyl 4-hydroxyben2oate and 0.2 grams propyl 4-hydroxy- 
benzoate were dissolved in about 0.5 liters of boiling water for 
injection. After cooling to about 50*C there were added while stirring 4 
grams lactic acid. 0.05 grams propylene glycol and 4 grams of the A i 
The solution was cooled to room temperature and supplemented with w^ter 
for injection q.s. ad 1 liter volume, giving a solution of 4 milligram, 

sterilized by filtration (u.s.p. 
XVII p. 811) and filled In sterile containers. 

' f ^ *«» <»iS30lved in a solution of 3 grams 2.3-dlhydroxy. 
butanedloic acid in 25 milliliters polyethylene glycol 400. 12 Grams 
surfactant (SPM^) and triglycerides (witepsol 555 •) q.s. ad 300 
grams were molten together. Utter mixture was mixed well with the 
former solution. The thus obtained mixture was poured into moulds at a 
temperature of 37-38-C to form 100 suppo;itories each containing 30 
milligrams of the active Ingredient. 
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I I. A Chemical coaipound having the formula 




2 a pharmaceutical ly acceptable acid addition salt or a possible 

3 stereochemically isomeric form thereof, wherein: 

4 *A^«A^-A^«A^- Is a bivalent radical having the formula 

5 • -cH'tCH-ch-ch- (a) ; 

6 -N«CH-CH-CH- <b); 

I -CH»M-CH<H- <C): 

8 -CH=CH-ll=CH- <d); or 

9 -CH«CH-CH»II- (e): 

12 3 4 

10 wherein one or two hydrogen atoms in the radical -X «A -A =A - 

II may, each independently from each other, be replaced by halo. C^^^ 

12 alkyl, hydroxy, C^^g alkyloxy or trif luorcmethyl: 

13 Z is O or S; 

14 n is 0 or the integer 1: 

15 R is a member selected from the group consisting of hydrogen. 

16 C^^g alkyl. hydroxy and C^^g alkyloxy or trif luorcmethyl; 

17 or is hydrogen. C^^g alkyl. or aryl c^_g alkyl: 

18 the dotted line bet%ieen the nitrogen atom bearing R^. the 

2 

19 interjacent carbon atom and the nitrogen atom bearing R 

20 indicating that a double bond exists between the nitrogen bearing 

21 R^ and said interjacent carbon atom. In which case H Is absent, 

22 or a double bond exists bet%feen the interjacent carbon and the 

2 2 

23 nitrogen bearing R , in which case R is absent: and wherein 

24 said interjacent carbon atom is the carbon atom positioned between 

1 2 

25 the nitrogen bearing R and the nitrogen bearing R ; 

^ A 3 4 

26 R or R are both hydrogens or R and R combined may 
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27 form a bivalent radical of formula -CH -CH -• 

2 2 ' 



28 
29 
30 



L Is a member selected from the group consisting of c, , alkyl. 
substituted c^_^ allcyl. aryl c^., alkenyl. c. ^ cycloalkil!' 
substituted C^_^ cycloalkyl. a radical of formula 



7 Jt 

" ■°*27^2" «n<» a radical of formula 



32 



0C)^f:ai2- 



(b): 



36 
37 



33 R^ being hydrogen or C^.^j alkylcarbonyl: 

34 R being hydrogen or C^_^ allcyl; 

35 R being aryl. a radical R®-o or a radical R*-s; 
B being a bivalent radical of formula -CH^- or and 
said R being hydrogen; aryl; 2.3-dlhydro-lfl-lndenyl; 

38 benzodloxolyl; (2,3-dlhydro-I.4-ben2odloxln-2-yl)»ethyl; 

39 (2i!-l-ben«>pyran-2-yl)methyl; or phenyl substituted with C - 

40 alkenyloxy. c^.^ allcylcarbonylaml«, or c^.^ allcylphenylcar^^Jyl ; a«i 

41 wherein said substituted C^_^ cycloalkyl Is C, ^ cycloalkyl 

42 being substituted with up to two substltuents eaS^lndependently 

43 selected from the group consisting of aryl. aryloxy and cyano; 

44 said substituted c^.^ alkyl is c^.^ alkyl being substituted 

45 with a member selected from the group consisting of c, ^ cycloalkyl, 

46 pyridlnyl. pyridinyloxy. aryl. benzlmldazolyl. indolyl. isoxazolyl 

47 being optionally substituted with phenyl. 3-oxo-1.2.4-tria2olot4.5la)- 

48 pyrldln-2(3H)-yl. a radical of formula ArY-. a radical of formula 

49 R o- and a radical of formula 



50 



(c); 



51 said ht being aryl; 

52 y^belng o. s. mh. -com-, -chcm. -chor^° or -so ; 

53 R being hydrogen, aryl c,,^ alkyl. cycloalkyl. phenyl 

54 substituted with phenyl, or phenyl substituted with C alkyloxy- 
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. . carbonyl; 

being hydrogen or C^^^ alkyl; and 
wherein aryl is phenyl optionally substituted with up to three 
i 5 substituents each independently selected from the group consisting 

59 of C e alkyl, C, , alkyloxy, halo, trifluoronethyl, cyano, 

1—6 l^w 

60 C, £ al ky lea r bony 1# nitro, amino and aminocarbonyl. 

I**© 

1 2. A chemical compound according to claim 1# wherein L is 

r aryl g alkenyl, ^ alkyl being substituted with aryloxy, 
3 a radical of formula (a) or a radical of formula (b). 

1 3. A chemical conrpound according to claim 2, wherein 

2 -A^«A^-A^«A^- is -CH«CH-CH"CH-r » is the integer If R is absent and 

3 a double bond exists between the nitrogen bearing R and the 

3 4 

4 interjacent carbon atom, and R and R are both hydrogen atone. 

1 4. A chemical compound according to claim 3 wherein in the 

2 radical of formula (a), R^ and R^ are both hydrogen and R is 

3 a radical R^-0-, wherein R^ is arylj or wherein in the radical 

A of formula (b), B is 0 and R^ and R^ are both hydrogen radicals. 

1 5. A chemical compound according to claim 4 wherein R is 

2 C^^g alkyl and aryl is halophenyl, 

1 6. A chemical conrpound according to claim 1, wherein the compound 

2 is 4- 1 { 2-benzothia2olyl )methylaminol-a- 1 ( 4-f luorophenoxy )methyl ]-l- 

3 piperidineethanol. 

1 7. A pharmaceutical composition cos^rising a suitable pharroa- 

2 ceutical carrier and as an active ingredient a therapeutically 

3 effective amount of a compound as claimed in any one of claims 1 to 6. 

1 8. An anti-anoxic or anti-hypoxic composition comprising a suitable 

2 pharmaceutical carrier and as an active ingredient an effective 

3 anti-anoxic or anti-hypoxlc amount of a compound as claimed In any 

4 one of claims 1 to 6. 

1 9. A method of preparing a pharmaceutical composition, 

2 characterized In that a therapeutically effective amount of a 

3 compound as claimed In any one of claims 1 to 6 Is intimately mixed 

4 with suitable pharmaceutical carriers. 

1 10. A compound as claimed in any one of claims 1 to 6 for use as a 

2 medicine. 

BAD GR/QINAL 
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11. A compound 58 claimed in any one of claims 1 to 6 for use as a 
anti-anoxic or anti-hypoxic medicine, 

12. A process for preparing a chemical compound as claimed in 
in claim 1, characterized by 

a) N-al)cylating a plperidine of formula 
H-D (Ill)t 
with a reagent of formula 
L-v (II), 



wherein V represents a reactive leaving group. In a reaction- 
inert solvent; 

b) reductively M-allcylating a plperidine of formula (III) with a 
carbonyl-coopound of formula 



L*«C=0 (IV). 

%ihereby L'«C«0 is a confound of formula L-H wherein a -CH^* 
radical is oxidated to a carbonyl radical, in a reaction-inert 
solvent; 

c) cyclizing an urea or thiourea derivative of formula 




(V) 



in a reaction-inert solvent in the presience of an oxidant: 
d) reacting a piper idine of formula (III) with an oxirane of formula 




(VI) 
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In a reactlon-imrt 8oW«nt, thus preparing a compound of £ormula 

OH 
1 I 

B '-cH,-cH-ai2"» ( x-«- 1 > . 
16 and. If desired, aeylatlng (I-a-l) with « reagent 
R^'W (Vll). 



1 / 



1 



said R^""-W^ representing an alkanolc acid or a reactive 
8 derivative thereof, thus preparing a coopound of fomula 

<>-R 

R^-CHj-" M-CHj-D ( I-a-2) ; 

19 e) reacting a piperidlne of fomula (IIZ) vith an oxirane of fomula 



20 



(VIII) 

in a reaction-Inert solvent, thus preparing « donpound of formula 

OH 



21 and* IE desired, aeylatlng (I-a-3) %rlth a reagent (Vli). thus 

22 preparing a compound oC formula 



-0 (I-a-4) 



23 f ) reacting a benzothlazole or benzoxazole of formula 

A 
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with a reagent oC fomula 

^3 



)— (CH-,). 



in a react Ion- Inert solvents wherein Is a reactive leaving 

2 1 
group and g is a radical of formula -NHR \ or alternatively. 

Q is a radical of formula -NHR^ and is a reactive 

leaving group* thus preparing a compound of formula 

r' 



R r r' N l^-A 



2 



A" 

g) qrclodesulfurizlng a thiourea derivative of formula 

R R 

Which In situ may be prepared by condensing an Isothlocyanate 

<_ 

L-N^^^"^^.S (XII) 

with an aromatic aminoalcohol of formula 

I '3 (Xlll). 
«2»^A^ 
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thus preparing • compound of Comila 
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(l-b-l): 



N - A 



h) cycllzlng an urea or thiourea derivative of formula 



.3 



(XVIX) 



R E 



Which in situ may be formed by reacting an Isocyanate or 
> isothlocyanate of formula 
3 



V°*2^« (XV) 



R 

5 with an aromatic amine of formwla 



"S^* (XVI). 

1 )^ 



17 wherein ^ represents a leaving group, thus preparing a compound 

18 of formula 



J (l-b-2) 



:4 

« N — »v 

39 I) reacting a plperldlne of formula (III) with an alkene derivative 



40 of foraula 



-77- 
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42 



50 



R -^2-6 «l'senediyl-H (XVIII) 



41 In a reaction-Inert solvent, thus preparing a coopound of fbraula 



wherein R^^ represents C^_^ alkyl, Cj,^ cycloallcyl. 

43 pyridinyl. pyridinyloxy, aryl, benzimidazolyl. Indolyl, 

44 Isoxazolyl being substituted with phenyl, 3-oxo-1.2.4-triazol&- 

45 l4.5-a]pyridin-2(3H)-yl, a radical of formula ArY. a radical of 

46 formula R o and a radical of formula (g); and r is an Integer 

47 of from 2 to 6 included. 

48 J) reacting a piper idine of formula (ill) with an aziridine of 

49 formula 

Ar-C-S (XIX) 



in a reaction-inert solvent thus preparing a coopound of fonnula 



Ar-C^NH-CMj-CKj-D ( 1-d) ; 



I? 

-c- 

51 wherein D represents a radical of formula 

52 and. if desired, converting the compounds into each other following 

53 art-known functional groups-transformation reactions: and If further 

54 desired, converting the compounds of formula (I) into a therapeutically 

55 active non-toxic acid-addition salt form by treatment with an 

56 appropriate acid or. conversely, converting the acld-addltion salt 

57 into the free base fora with alkali; and/or preparing stereochemical ly 

58 isomeric forms thereof. 
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